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Gradually the role of the Adenylic Nucleotides in clinical medicine is being clarified 
leading to applications in an expanding number of indications particularly where there 
are disturbances in the metabolism of muscle energy. 


IRONYL is indicated in the treatment of diseases associated with spasm and insuffi- 
cient relaxation of striated muscles such as arthritis, sacro-iliac, torticollis; in B complex 
therapy, fatigue and exhaustion. 


PHYSIOLOGICAL CHEMICALS COMPANY, Inc. 
New Rochelle, N. Y. 
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“CLEAN, COOPERATIVE, AND COMMUNICATIVE” 


Under the influence of Serpasil, patients who 
had been destructive, resistant, hostile, with- 
drawn, untidy, or troubled with hallucina- 
tions became, in a short period of time, 
“clean, cooperative, and communicative per- 
sons.”"? 


Serpasil has been shown to be effective even in 
violently disturbed psychotics if sufficiently 
high dosage is used. After 6 to 8 weeks 
of Serpasil therapy in 127 chronic schizo- 
phrenics “the result was frequently astound- 
ing, even to psychiatrists of long clinical 
experience.””? 


In similar studies, the worst behavior prob- 
lems in the hospital showed improvement, 
chiefly “. . .a reduction of motor activity, 
of tension, of hostility, and aggressiveness.’ 
Many reports have indicated that Serpasil 


serpasil 


(reserpine CIBA) 


in high dosage for 
psychiatric patients 


CIBA 


SUMMIT, N.J. 


2/2262 


may be substituted for electro- or insulin 
shock and that it sharply reduces destruc- 
tion and assaults in the violent back wards. 


Adequate trial is essential—a minimum of 3 
months, beginning with “parenteral doses of 
at least 5 mg. of reserpine and continued 
daily doses of 2 to 8 mg. orally.’ “The oc- 
currence of the turbulent phase (with exag- 
geration of symptoms) is not an indication 
for discontinuing treatment.’ 

1. Hollister, L. E., Krieger, G. E., Kringel, A., and Roberts, 
R. H.: Ann. New York Acad. Sc. 61:92 (April 15) 1955. 
2. Hoffman, J. L., and Konchegul, L.: Ann. New York 
Acad. Sc. 61:144 (April 15) 1955. 3. Kline, N. S., and Stan- 
ley, A. M.: Ann. New York Acad. Sc. 61:85 (April 15) 1955. 


Parenteral Solution, 2-ml. ampuls, 2.5 mg. Serpasil 
per ml. Tablets, 4.0 mg. (scored), 2.0 mg. (scored), 
1.0 mg. (scored) , 0.25 mg. (scored) and 0.1 mg. Elizir, 
1.0 mg. and 0.2 mg. Serpasil per 4-ml. teaspoon. 
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Anxiety is a natural reaction to illness.! 
Since anxiety intensifies symptoms and 
produces a disturbed atmosphere for 
treatment, its control is important to 
the patient’s progress. 


Equanit relieves anxiety, promotes 
equanimity, relieves mental and muscle 
tension, and fosters normal sleep.? In 
anxiety and tension due to physical 
sickness, it extends the practitioner's 
therapeutic scope. 


Supplied: Tablets, 400 mg., bottles of 50. 
Usual Dose: 1 tablet, t.i.d. 


1. Braceland, F.J.: Texas State J. Med. 51:287 
(June) 1955. 


2. Lemere, F.: Northwest Med. 54:1098 (Oct.) 
1955. 
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“MYSOLINE” effectively controls 


grand mal and psychomotor seizures 


Control of seizures was obtained in 57 per cent of 97 grand 
mal patients where “MysoLine” was used as initial therapy; 
an additional 22 per cent were improved.' In patients 
refractory to previous standard medication, Pence? obtained 
improvement to complete control in 70 per cent of cases. 
In his study, “MyYsoLine” was added to current medication 
and in some cases this was replaced by “MysoLine” alone. 
He observed that patients can usually remain under control 
without necessitating dosage increases above the established 
maintenance level. ‘““Grand mal convulsions, psychomotor 
automatisms and focal motor convulsive disorders respond 
most readily to this drug.” 


NOTABLY FREE From Serious Toxic EFFECTS 


Urinalyses and blood counts during therapy failed to reveal 
any abnormalities.? When side reactions do occur, they 

are usually mild and transient and tend to disappear 

as therapy is continued. 


“MYSOLINE: 


Brand of Primidone 


in epilepsy 


Supplied: 0.25 Gm. scored tablets, bottles of 100 and 1,000. 
LITERATURE ON REQUEST 
1. Livingston, S., and Petersen, D.: New England J. Med. 254:327 (Feb. 16) 1956. 


2. Pence, L. M.: Texas State J. Med. 50:290 (May) 1954. 
3. Berman, B. A.: Am. J. Psychiat. 1]2:541 (Jan.) 1956. 


Ayerst Laboratories - New York, N.Y. + Montreal, Canada 


**Mysoline’’ is available in the United States by arrangement with Imperial Chemical 
(Pharmaceuticals) Limited. 
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its cognate fields and to stimulate individual 
investigation in these various fields. 

Manuscripts of papers read at meetings of 
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should be sent to Dr. Russell N. DeJong, Uni- 
versity Hospital, Ann Arbor, Michigan. Books 
for review and business correspondence should 
be addressed to Neurotocy, 84 South Tenth 
Street, Minneapolis 3, Minnesota. News items 
related to the American Academy of Neurology 
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Large Intracranial Aneurysm 
Producing Panhypopituitarism and 
Frontal Lobe Syndrome 


Philip G. Gallagher, M.D., Joseph F. 
and Joseph M. 


MorGAGNI AND BruMi are credited with 
describing intracranial aneurysms in 
1761 and 1765, respectively.**:*5 Since 
that time there have been many reports, 
at first concerned with the intracranial 
aneurysm as a pathologic curiosity found 
only at autopsy, while more recently it 
has become a clinical problem of the 
neurosurgeon. The purpose of this paper 
is to present and discuss a case recently 
observed at our institution and believed 
to be the largest intracranial aneurysm 
reported. It was proved by arteriogra- 
phy, along with sufficient clinical and 
laboratory evidence of pituitary dysfunc- 
tion and frontal lobe destruction. 
CASE REPORT 

A 54 year old white married housewife was 
first seen at this hospital on July 10, 1955, with 
the complaint of headache. The patient had 
suffered from periodic migrainous and _ right- 
sided headaches for the past 20 years. Nine 


Dorsey, M.D., Mario Stefanini, M.D. 
Looney, M.D. 


years prior to admission she noted that reading 
might precipitate the severe headaches. She 
was seen by her physician at that time and 
treated for hypertension and anemia. Eight 
years prior to admission the patient developed 
blurring of vision and periodic inward devia- 
tion of the right eye. Her blood pressure was 
reported to be variable during this time, rang- 
ing from 170/100 to 100/60. During the past 
few years she complained of polyuria and fre- 
quency. 

Six weeks prior to admission the patient be- 
came very weak, lost weight in spite of good 
appetite, and spoke only in a mumble. On the 
day before admission there was sudden loss of 
vision in the right eye and weakness of the left 
side of the body. She was brought to a hos- 
pital where she was found to be semistuporous 
and to have difficulty in understanding and re- 
sponding to commands. 

Physical examination revealed a pale, thin, 
apprehensive, chronically ill female appearing 
much older than her stated age (figure 1). Her 
skin and scalp hair were dry and coarse. Breasts 
were atrophic. There was striking absence of 
the outer portion of both eyebrows and total 


From the neurosurgical service and Joseph S R 


Lah 


tory, St. Elizabeth’s Hospital; 


the departments of surgery and medicine, Tufts University School of Medicine; and the de- 
partment of biochemistry, Boston University School of Medicine, Boston. 
Read at the eighth annual meeting of the American A 


1956. 


y of Neurology, St. Louis, April 27, 


. 
| 


Fic. 1. Appearance of patient before and after 
occurrence of symptoms. A, ten years prior to 
hospital admission; B, at time of admission. 


body hair. The right lid was ptotic; right eye 
was totally blind and deviated inward. The 
right pupil did not respond to direct stimula- 
tion by light, yet consensual reaction from left 
to right was present. The right optic disk was 
completely atrophic. Only minimal medial, up- 
ward, and downward movements were possible 
in the left eye, while lateral movements were 
absent. The left optic disk was normal. The 
fields were full to confrontation testing on the 
left. She was able to read sub-headline size 
type with that eye. The mouth drooped slightly 
to the right and the tongue deviated moderately 
to that side. The patient had poor muscular 
development and decreased motor power espe- 
cially on the left; no essential change in sen- 
sation was present. Deep tendon reflexes were 
hypoactive, while abdominal and ankle jerks 
were absent. Plantar reflex was flexor on the 
right and absent on the left. Finger-to-nose test 
was fairly well performed. The patient had a 
tendency to fall backward and to the left from 
the Romberg position and there was staggering 
and swaying to the left. During the course of 
physical examination she would display lethar- 
gy, then apprehension; she was fearful of be- 
ing hurt, was restless. There was difficulty in 
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holding the patient’s attention. She was easily 
distracted and had alternating moods of elation 
and depression, paranoid delusions and halluci- 
nations, memory lapses, confusion, and tenden- 
cy toward repetition. She was very fearful of 
being alone. The remainder of the physical ex- 
amination was not remarkable. 

Hospital course. A lumbar puncture revealed 
normal pressure; it yielded clear fluid contain- 
ing two white blood cells per high power field 
and normal protein content. Skull films (fig- 
ure 2) showed complete destruction of the dor- 
sum sellae; the posterior and anterior clinoid 
processes were eroded, and the floor of the sella 
turcica appeared destroyed with bilateral pres- 
sure erosion of the sphenoidal air sinuses. A 
poorly defined, thin, curvilinear type of calcifi- 
cation was located anteriorly and posteriorly in 
relation to the sella. This measures about 5 cm. 
in its anteroposterior diameter. Two days later 
the patient had a right cerebral arteriogram 
under Pentothal anesthesia, after which she did 
not regain consciousness. Her blood pressure 
dropped to 80/60 and her respirations were 
shallow. She received Levophed (d)_ intra- 
venously with a minimal response. On a sup- 
position of pituitary insufficiency causing sec- 
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Fic. 2. X-ray of skull (lateral view). (a) destruction of dorsum sellae; (b) erosion of anterior and pos- 
terior clinoid processes and body of sphenoid; (c) a curvilinear density of calcification, outlined by arrows. 
Fic. 3. Arteriogram (right, anteroposterior view). Demonstrates the large aneurysm. 

Fic. 4. Arteriogram (right, lateral view). Aneurysm (7.5x5 cm.) originates from internal carotid artery 
near the bifurcation of anterior and middle cerebral arteries. 

Fic. 5. Ateriogram (left, lateral view). Demonstrates displacement of the left carotid artery by aneurysm 


of the right internal carotid artery. 


ondary hypoadrenalism, the patient was started 
on 50 mg. of cortisone per day with improve- 
ment. She then was placed on 40 mg. of ACTH 
gel and % gr. of thyroid extract daily, and con- 
tinued to improve. 

The right cerebral arteriogram (figure 3) 
demonstrated that the parasellar portion of the 
right internal carotid artery was 3 cm. lateral 
to the midline (figure 4). The vessel could be 
followed to a point above the anterior clinoids, 
beyond which the opaque media passed into 
a mass, 7.5 cm. wide and 5 cm. deep. The 


aneurysm appeared to be arising from the in- 
ternal carotid artery near the bifurcation of the 
anterior cerebral and middle cerebral arteries. 

Injection of the left internal carotid artery 
(figure 5) revealed displacement of the vessel 
in the region of the sella—most likely due to 
the aneurysm of the right internal carotid, but 
there was no evidence of communication be- 
tween the right and Rft sides. 

On the eighth hospital day, under local anes- 
thesia, the right common carotid artery was 
tied to tolerance of three-quarters occlusion. 
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GLUCOSE TOLERANCE TEST 
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Fic. 6. Glucose tolerance test. 


(a) flat oral 
glucose tolerance curve; (b) marked drop 
of blood glucose level after intravenous ad- 
ministration of glucose (results are best ex- 
plained on the basis of lack of glucogenic 
hormone of the adrenal cortex). 
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The patient did well postoperatively and suf- 
fered no further neurologic changes. Pre- and 
postoperatively she received supplementary cor- 
tisone, thyroid, and sodium chloride. 

When the patient’s over-all condition im- 
proved, all therapy was stopped and endocrino- 
logic evaluation was carried out (table 1). An 
ACTH test of Thorn was performed. A single 
dose of ACTH (10 mg. i.m.) resulted in no 
change in circulating eosinophils or urinary 
uric acid/creatinine ratio. The test was extend- 
ed to a 48 hour period. After stimulation of the 
adrenal with ACTH for 48 hours, a fall of cir- 
culating eosinophils of 59 per cent resulted. 
The urinary excretion of 17-ketosteroids rose 
from 1.2 mg. per 24 hours to the normal range 
of 10.8 mg. per 24 hours. This response was 
considered to be consistent with panhypopitui- 
tarism. The protein-bound iodine was never 
higher than 3.5 gamma per cent. No follicle 


Fic. 7. Electrolyte and blood pressure re- 
sponse to therapy. (a) temporary eleva- 
tion of serum sodium and chlorides level 
and of arterial pressure following high 
doses of cortisone and thyroid extract 
(day 0-20); (b) return to original values 
of these constituents after reduction of 
dose of cortisone and thyroid extract (day 
21-35); (c) elevation of serum sodium 
level and systolic pressure when higher 
doses of NaCl were administered (day 
36-65); (d) prompt return of serum so- 
dium level and systolic blood pressure to 
original values after discontinuation of all 
therapy (day 66-71); (e) rise of serum 
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ELECTROLYTE AND BLOOD PRESSURE RESPONSE 
TO THERAPY 
(tem 
PAL 


PATIENT'S RESPONSE 


stimulating hormone was present in the urine 
at any time. Oral glucose tolerance test re- 
vealed a flat curve which was interpreted as 
indicating delayed absorption by the gastro- 
intestinal tract. During the intravenous glucose 
tolerance test, blood glucose dropped to a low 
level (50 mg. per cent in 90 minutes), at which 
level the patient showed clinical signs of hypo- 
glycemia. A temperature of 102° F. developed 
several hours later. This result duplicates that 
found in adrenal insufficiency states as a result 
of poor availability of adrenocortical glucogenic 
hormone (figure 6). 

The patient’s electrolytes showed a marked 
tendency to hyponatremia. It was interesting 
to correlate variations of serum sodium level 
with therapy (figure 7). The patient showed a 
tendency to low serum sodium (in the range 
of 120 meq/L.). On treatment with cortisone, 
thyroid, and sodium chloride, serum sodium 


sodium level and of arterial blood pressure 
on institution of ACTH therapy (day 71- 
86), stabilized by administration of long 
acting ACTH-zine prepaartion (day 82- 
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125); (f) prompt drop in serum sodium level with administration of sodium Luminal (day 104); (g) prompt 
drop in arterial pressure and further, slight drop in serum sodium level following administration of Serpasil 


(day 105). 
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TABLE 1 
ENDOCRINE PATTERN OF PATIENT M. Y. 


Test Result 


Protein bound iodine 

Follicle stimulating hormone 
17-hydroxycorticosteroids 0.4 
17-ketosteroids 1.2 
17-ketosteroids 
17-ketosteroids 
17-ketosteroids 


3.5 (gamma per cent) 4—8 
0 (dil. 5-200) mg./24 hours 


Normal 
+(dil. 5-10) Av. mg./ 24 hours 
3.8 
11.0 


3.2 (25 mg. ACTH) 
5.1 (10 mg. ACTH q 6°—24 hours) 
10.8 (10 mg. ACTH q 6°—48 hours) 


(a) low protein-bound iodine; (b) absence of FSH excretion; (c) low steroid urinary excretion and its striking 


improvement after administration of ACTH. 


and chloride levels and blood pressure tended 
to rise. Fear of rupture of the aneurysm through 
increased intracerebral arterial pressure advised 
restriction of cortisone and thyroid dosage. A 
definite response was obtained, since serum 
sodium and arterial pressure returned to the 
original range. By increasing the intake of 
sodium chloride from 10 to 20 gm. per day, a 
gradual rise in blood pressure and serum so- 
dium again occurred while chlorides remained 
essentially unmodified. On day 65 all therapy 
was stopped. Within a five-day period serum 
sodium and chloride levels and blood pressure 
dropped to the original values. Administration 
of 10 units of ACTH im. every six hours for 
a period of 48 hours induced a marked rise in 
serum sodium, chlorides, and arterial blood 
pressure. The patient then was stabilized on 
long-acting corticotrophin zinc. 


An interesting finding was noted on the 
104th hospital day when, due to the rising 
blood pressure, small doses of sodium Luminal 
(100 mg. t.id.) were administered. Within a 
few hours serum sodium dropped from 136 to 
120 meq/L. and serum chlorides from 98 to 
86 meq./L. Administration of Serpasil reduced 
further the serum sodium level to 116 meq./L. 
while blood pressure dropped to 108/70. Upon 
suspension of Serpasil administration and with- 
out any change in ACTH dosage, electrolytes 
and blood pressure returned to the previous 
level. 

Additional laboratory data are shown in 
table 2. These were essentially normal. 


DISCUSSION 


The etiology, pathology, and clinical 
symptoms of intracranial aneurysms have 


TABLE 2 
ADDITIONAL LABORATORY DATA IN PATIENT M. Y. 


RBC—3.52 M. cu.mm. Het.—34. Hgb—11.3 gm. 
WBC—10,000; 77 polys; 3 bands; 7 lymphs; 3 atyp. lymphs; 1 mono; 9 eos. 


ESR.—60 mm./1 hr. (Westergren ). 
Bone marrow— increased megakaryocytes. 


Urine—yellow; alkaline. $.G. 1.006. Daily urinalysis showed consistently low specific gravity in 


the range of 1.007. 


Total serum protein—6.3 gm. per cent; albumin 3.4 gm. per cent; globulin 2.9 gm. per cent. 
Serum electrophoresis—increased alpha 2 fraction. 
Cholesterol—206 mg. per cent. Esters 112 mg. per cent. 


Hinton—negative. 
Chest x-ray—negative. 
EKG—within normal limits. 


EEG—16 leads with hyperventilation. Dominant rhythm well modulated alpha activity of mod- 
erate amplitude. Minimal slowing (Theta) in the right occipito-parietal region. (There was 

no change in the EEG after ligation of the common carotid artery). 


Acid fast studies—negative. 
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been adequately covered by many au- 
thors.2-11:13 Comments will be directed 
primarily to some pertinent findings of 
our case which are of interest from a 
physiologic and pathologic point of 
view. The aneurysm of our patient ap- 
parently arose from the internal carotid 
artery near the bifurcation of the middle 
cerebral and anterior cerebral arteries. 
Aneurysms of this portion of the artery 
seldom reach a size of more than 1 cm. 
Since the aneurysm we discuss is the 
largest one proved by arteriography and 
reported thus far, the comparison already 
emphasizes the interest of the case. Also, 
amazingly enough, we found no evi- 
dence of aneurysmal rupture or leak in 
our patient, while patients with much 
smaller aneurysms usually present early 
intracranial 

The localizing signs and symptoms of 
our patient could be explained by the 
impinging of the aneurysm upon the 
second, third, fourth, and sixth cranial 
nerves, the tips of the temporal lobes, 
the pituitary body, and the frontal lobes. 
In view of the extensive bone destruc- 
tion seen in the region of the sella tur- 
cica, it is logical to assume that the re- 
sulting damage was of progressive na- 
ture, yielding a relatively gradual onset 
of symptoms and irreparable neurologic 
signs. Predominance of visual disturb- 
ances in our patient was not surprising. 
Dandy"! and Jefferson'? found loss of 
vision and primary optic atrophy to be 
the outstanding symptoms of cases hav- 
ing diffuse dilatation of the carotid 
trunk. The finding of periodic headache, 
often a migrainous type, in association 
with ophthalmoplegia is not unusual in 
patients with intracranial aneurysms.*° 
It has been suggested that this phenom- 
enon is due to abnormal relationships of 
the internal carotid artery to the oculo- 
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motor nerve, the vascular derangements 
distorting the nerve and thus producing 
the attacks.?. 


THE PITUITARY SYNDROME 


Aneurysms impinging upon the pitui- 
tary gland have been reported.*710.18 
However, this is the first case in which 
dysfunction of the gland has been 
proved to be related to pressure by an 
unruptured intracranial aneurysm. An 
aneurysm as large as found in our pa- 
tient acts as any space-occupying lesion. 
thus causing partial or complete atrophy 
of the pituitary gland, resulting in pan- 
Hypothyroidism, as 
we observed in the patient, is usually 
part of the clinical picture of panhypo- 
pituitarism. Its symptoms are clinically 
indistinguishable from those of primary 
hypothyroidism. Yet this distinction is 
very important not only from a view- 
point of differential diagnosis, but be- 
cause thyroid medication in patients 
with hypothyroidism due to pituitary 
deficiency may precipitate an adrenal 
cortical crisis. This is explained by the 
ability of thyroid extract to enhance 
sodium, chlorides, and water excretion."® 
The existence of hypopituitarism in the 
patient could hardly be doubted on 
the evidence of clinical (atrophy of the 
breasts, scanty body hair, and so on) and 
laboratory findings (normal cholesterol 
level, sensitivity to insulin, absent fol- 
licle stimulating hormone, low protein- 
bound iodine, low urinary 17-ketoster- 
oids, and hydroxycorticosteroids). The 
48-hour ACTH test also supported this 
diagnosis. After 48 hours of stimulation 
with ACTH, the activated secretions of 
the adrenal cortex (compounds E and F) 
depressed the circulating eosinophils by 
59 per cent and caused a considerable 
rise in the urinary excretion of 17-keto- 
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steroids. Thus, in our patient, the ad- 
renocortical tissue was not in a state 
of primary atrophy but only of tempo- 
rary hypofunction due to lack of stim- 
ulation by endogenous 17.21 
Due to the size of the aneurysm, some 
of the signs and symptoms observed 
might have been attributed to hypo- 
thalamic involvement. Clinical and ex- 
perimental evidence points to the hypo- 
thalamus in the physiology of carbohy- 
date, fat, and water metabolism. The hy- 
pothalamicoadenohypophyseal _ relation- 
ships in endocrinopathies are well estab- 
lished, and it is extremely difficult to at- 
tribute functions of the latter, excluding 
the influence of the former.'® We found 
it most interesting that sodium Luminal 
and Serpasil resulted in such a marked 
sodium drop (figure 7). Both of these 
drugs have a common denominator, that 
is, sedation. The exact localization of ac- 
tion of either in the central nerveus sys- 
tem has not been proved, but has been 
attributed to the hypothalamus.’* It will 


Fic. 8. Arteriogram (right anteroposterior view). Demon- 
strates the aneurysm following three-quarter occlusion of 
the right internal carotid artery. 


Fic. 9. Arteriogram (right lateral view). Note the in- 
creased intra-aneurysmal clot formation. 


be of interest to continue studies along 
this line in relation to the various “cere- 
bral salt syndromes.” 

We have not proved diabetes insipidus 
in our patient. It has been shown experi- 
mentally that diabetes insipidus requires 
bilateral destruction of the supraoptic 
nuclei, or removal of the posterior lobe 
of the pituitary gland or its stalk. The 
presence of the anterior lobe of the pitui- 
tary and of the thyroid appear to be nec- 
essary for diabetes insipidus to occur. 
It is also worth mentioning that even 
when diabetes insipidus is present, spon- 
taneous recovery often occurs.'® 

The large intracranial aneurysm has 
impinged upon the frontal lobes of the 
brain. Extensive prefrontal destruction 
produces the so-called “frontal lobe syn- 
drome,”??:?* the symptoms of which can 
be divided into seven groups: 1) lack of 
restraint leading ta boasting, self-ag- 
grandizement, hostility, aggressiveness; 
2) distractibility and restlessness—diffi- 
culty in fixing attention; 3) flight of 
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ideas, puerile fantasies, emotional insta- 
bility, facetiousness, punning; 4) lack of 
initiative; 5) impairment of memory for 
recent events, but not for remote events; 
6) impairment of moral and social sense, 
loss of love for family; 7) failure to re- 
alize or indifference to the seriousness 
of one’s condition and often a sense of 
well-being. The exact mechanism of the 
physiologic processes of the frontal lobes 
is not fully known. Many relate the func- 
tion to planning and prudent initiative. 
The ability to think abstractly and as- 
sume a categorical attitude appears to 
be one of the chief functions of the 
frontal lobes.2* We do not like to be- 
come involved in the many theories and 
studies of frontal lobe function. We 
merely wish to categorize the multiple 
psychiatric and psychologic evaluations 
of the patient into one clinical picture. 
We feel that these are best classified 
under the broad group of frontal lobe 
disturbances. Symptoms from ruptured 
aneurysms in the region of the frontal 
lobes have been reported,® and the 
mental derangements of cases of large 
aneurysms reported in the past may well 
be explained by frontal lobe destruction 
(Bramwell’s case ).® 

Therapeutically, the best course was 
reparative. The patient has been placed 
on long-acting corticotropin’® since ad- 
renal insufficiency was the immediate 
problem. As a result, the adrenal steroids 
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have been maintained within the normal 
range. It was also decided to place the 
patient on a combination of estrogen and 
androgen (Deladumone)* for its pro- 
tein sparing and mild salt-retaining ef- 
fect and symptomatic relief. The patient 
has continued on thyroid extract. 

Three-quarter occlusion of the internal 
carotid artery has not reduced the size 
of the aneurysm, but has resulted in 
intra-aneurysmal clot formation (figures 
8 and 9). On good endocrine control the 
patient has returned to her home, can 
do small household duties, and has had 
no progression of her symptoms. The 
course of further neurosurgical proce- 
dures is under deliberation. 


SUMMARY 


The article discusses a patient with a 
large intracranial aneurysm originating 
from the right internal carotid artery. 
This case appears to represent the larg- 
est unruptured intracranial aneurysm, 
seen in vivo, described. By virtue of its 
size, the aneurysm effected compression 
not only of several ocular cranial nerves 
but also of the pituitary gland and of 
the frontal lobes of the brain. Compres- 
sion resulted in symptoms of hypopitui- 
tarism with secondary adrenal hypofunc- 
tion, hypogonadism, and hypothyroid- 
ism, along with the development of 
frontal lobe syndrome. Several experi- 
mental observations are discussed. 


We are indebted to Dr. Edward J. Healey, Waltham, Massachusetts, for reading the arteriograms. 


17-ketosteroid determinations were kindly 


performed by Dr. Henry M. Lemmon, Associate Pro- 


fessor of Medicine, Boston University School of Medicine. 
Determination of follicle stimulating hormone was kindly performed by Dr. Maurice S, Raben, 


New England Center Hospital, Boston. 


The authors wish to acknowledge the valuable contributions to this study of Dr. James Graham, 
Dr. Peter F. Piccinini and Dr. William Carey, Saint Elizabeth’s Hospital, Boston, Massachusetts. 


*Supplied by E. R. Squibb & Sons, New York. 
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Schweiz. 


@ Pathological cases show that when there is an alteration in one-half of the 
spinal cord, the blood vessels in that side are paralyzed, as are also the muscles. 
There is more blood in these paralyzed parts, and the temperature is higher 
than it is normally. In the opposite side the reverse obtains. It seems from 
these facts, and from many experiments, that it is from paralysis of the vaso- 
motor nerves, and from their irritation in the cerebro-spinal axis, that arises the 
difference of temperature between the two sides of the body, in cases of altera- 


tion of a part of one-half of this axis. 


C. E. Brown-Séquard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 
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An Early Description of the 


Gerstmann Syndrome 


Arthur L. Benton, Ph.D. and Russell Meyers, M.D. 


In 1924 Josef Gerstmann described “fin- 
ger agnosia,” an apparently hitherto un- 
recognized behavioral deficit appearing 
as a consequence of cerebral disease.’ 
In this and subsequent papers, he called 
attention to the frequent association of 
finger agnosia with right-left disorienta- 
tion, dyscalculia, and dysgraphia.** His 
observations were soon confirmed by 
other investigators, and the tetrad of 
symptoms has come to be known as the 
Gerstmann syndrome. 

While right-left disorientation, dyscal- 
culia, and dysgraphia were phenomena 
that had long been familiar to clinicians, 
it is generally believed that finger agno- 
sia, that is, the inability to localize fin- 
gers subjected to tactual stimulation or 
to name or otherwise indicate them upon 
verbal command, was not known before 
the appearance of Gerstmann’s commu- 
nication. This impression is not alto- 
gether correct. In 1888 the French oph- 
thalmologist, Jules Badal, published a 
detailed case report describing a female 
patient who, during a considerable pe- 
riod of study following severe eclampsia 
characterized by edema, convulsions, 
coma, and anemia, showed a variety of 
behavioral deficits including finger ag- 


nosia and the other elements of the 
Gerstmann syndrome. Other deficits, 
sometimes considered to be associated 
with the syndrome, such as construc- 
tional apraxia and spatial and temporal 
disorientation, were also present. 
Badal’s case report was evidently not 
unknown to neurologists 50 years ago. 
In a monograph published in 1898 Pick 
quoted rather extensively from it, and 
in a communication ten years later he 
referred to it as “the well known case 
of Badal.” However, this early contri- 
bution appears to have been overlooked 
in recent years, for it is not mentioned 
in the reasonably complete historical sur- 
veys included in current monographs.*-"" 
Hence, it seems worthwhile to recall at- 
tention to this once “well known” case 
report, both as a matter of intrinsic his- 
torical interest and because it poses a 
problem which is still unsettled. 


THE CASE OF VALERIE CLEM.... 


Badal’s patient was a 31 year old married 
woman who entered his clinic in Bordeaux 
complaining of rather peculiar visual disturb- 
ances and exhibiting “a strange combination of 
bizarre and incoherent phenomena.” Her med- 
ical history prior to a recent first pregnancy had 
been unremarkable. The pregnancy itself had 
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been uneventful until the eighth month when 
edema developed, initially involving the lower 
extremities and progressing rapidly to implicate 
the thigh and abdomen. One morning she suf- 
fered from copious epistaxis, which was fol- 
lowed by four major eclamptic attacks within 
an hour. At the obstetric clinic, to which she 
had been brought in an unconscious state, it 
was noted that the edema was severe, involving 
the labia and the abdominal wall as well as 
the lower limbs. The convulsions were con- 
trolled after use of chloroform for three hours. 
Consciousness was regained during the next 
hour. Variable amounts of albumin (1 to 7 gr./ 
1,000 cc.) were found in the urine during the 
next week. No visual disturbances were ob- 
served, 

Eight days after admission she delivered two 
living female infants, the first weighing 900 gm. 
and the second, a breech delivery accomplished 
90 minutes after the first, weighing 2,200 gm. 
There was extensive hemorrhage after the birth 
of the second infant. The edema now receded 
rapidly. During the following week she showed 
mild delirium and confusion with hallucinatory 
activity and occasionally refused food. A pa- 
ralysis of the left levator palpebrae superioris 
was apparent and persisted for some eight days. 
The pupils were dilated and sluggish. Vision 
appeared to be profoundly disturbed, but oph- 
thalmoscopic examination was negative. At one 
time during this period she ran a temperature 
of 104° F. Anemia was severe. Neither motor 
nor speech difficulty was ever manifested, al- 
though a general asthenia was apparent. 

The confusional state and the blepharoptosis 
disappeared, and the patient returned home. 
However, the visual difficulties persisted during 
the next six weeks, at the end of which period 
she entered Badal’s clinic. Her principal com- 
plaint was visual disorientation. Despite ap- 
parently excellent visual acuity, she could not 
find her way about the house. She had diffi- 
culty in locating objects, and when found she 
would reach past or to the side of them in at- 
tempts at apprehension. There was no diplopia, 
strabismus, or other disturbance of the extra- 
ocular movements. The pupils were not consid- 
ered remarkable and their reactions to accom- 
modation were intact. 

Color vision was intact and color naming 
fluent. Central visual acuity was normal, but 
perimetric study indicated both a bilateral in- 
ferior hemianopsia and significant constriction 


of both upper visual fields. There was complete 
loss of topographic orientation. The patient 
could not find her way about the neighbor- 
hood, nor was she able to answer simple ques- 
tions about the spatial relations of the main 
streets of Bordeaux although she had long been 
thoroughly familiar with them. 

She could read letters and numbers, but only 
the simplest and most familiar words. She could 
not read other simple words and seemed to 
have lost all sense of directional orientation 
with respect to the printed material. “She could 
name isolated characters without difficulty but 
when several letters were placed, one after the 
other, she could not follow the order in which 
they were arranged . . It was impossible 
for her to say whether such and such a letter 
was placed before or after another and conse- 
quently she could not make out the simplest 
syllable or determine where the line began or 
ended.” She found it quite impossible to spell 
even those words which she was able to read. 

She appeared to have an absolute agraphia. 
She could not write, either from dictation or 
a model, single letters which she could name 
and visualize. Thus, asked if she could imagine 
the letter “a,” she would close her eyes and 
say, “Yes, I see it. It has a round part and a 
stroke.” Asked to write it, she would draw a 
line in some direction but was unable to con- 
tinue. When the examiner drew the letter on 
the board, she quickly recognized it but could 
not copy the model. There was also virtually 
complete inability to draw even the simplest 
designs either from memory or from a model. 
Thus, given a square to copy, she drew some- 
thing resembling a “Z.” She also showed severe 
impairment in estimating the size, distance, 
location, and spatial relations of objects. In 
attempting to localize objects in space, there 
was no tendency to transpose them laterally, 
that is, no visual allochiria. Also there was no 
evidence of metamorphopsia. 

In short, Badal’s patient showed visual dis- 
orientation within the setting of intact visual 
acuity, a condition that was a topic of much 
clinical investigation and discussion in the 
1890's. However, on the basis of further ob- 
servation, Badal believed that his patient suf- 
fered from a spatial disorientation which af- 
fected all modalities, by no means being re- 
stricted to vision. Thus, while auditory acuity 
appeared to be intact, she found it difficult to 
indicate the directional source of sounds. There 
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were no consistent lateral trends in this regard 
and thus no evidence of auditory allochiria. 

Evidence for a disturbed spatial sense also 
appeared in the tactual-kinesthetic realm. She 
could no longer distinguish the right and left 
sides of her body. “In order to make this dis- 
crimination, and even then she sometimes made 
errors, she had to make the sign of the cross; 
she knew that she used the right hand for this.” 
Esthesiometric testing indicated slight gener- 
alized hypesthesia and a rise in the two-point 
threshold. But Badal felt that this was not suf- 
ficient to explain such “bizarre phenomena” as 
the following: “It happened frequently that the 
patient was not able to say which of her fin- 
gers had been touched or pricked and, for ex- 
ample, would report the index finger when the 
ring finger had been pricked . . . . Sometimes 
the same errors were made even when the eyes 
were allowed to remain open so that they could 
guide the tactual impressions; moreover, if one 
asked Valerie to name the five fingers of the 
hand, one after the other and in the order in 
which they were placed, it was rare for her not 
to commit some error, either in naming them 
or in classifying them from 1 to 5.” Badal be- 
lieved that these deficits “were due chiefly to 
a profound alteration of the sense of space” 
and were not explicable in terms of impaired 
tactual or kinesthetic sensitivity. There were 
no disturbances in position sense. “The patient 
had perfect awareness of the movements which 
she executed, had a correct idea of the position 
in which her extremities might be placed and, 
with her eyes closed, could reproduce this po- 
sition with the homologous member fairly ex- 
actly.” Pain and thermal sensitivity appeared 
to be intact. No areas of cutaneous anesthesia 
could be discovered. 

She also showed a moderate but definite dys- 
calculia. She could count, do very simple ad- 
ditions, and serial addition by two’s was easily 
accomplished. However, in serial addition by 
three’s, she would invariably fail beyond 24, 
despite repeated attempts by a variety of 
methods to combine 24 and 3. Her concept of 
the basic number series was defective as shown, 
for example, by her inability to say what num- 
ber was placed between 14 and 16. 

Two further behavioral deficits may be noted. 
She showed impairment in the execution of a 
number of skilled acts, including a dyspraxia 
for dressing. She could not put up her hair 
without assistance and such familiar skills as 
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knitting or threading a needle were now be- 
yond her capabilities. She was no longer able 
to dress herself. For example, she put garments 
on in the wrong order and slipped her arm into 
the wrong sleeve. She also showed some time 
disorientation. She could not say confidently 
what year (1888) it was, but tended to hesitate 
between 1885 and 1888. 


DISCUSSION 


Badal considered the question whether 
the symptoms shown by his patient were 
organic or functional in nature, but 
reached no definite conclusion. He did 
not incline to the view that she was an 
“hysteric.” In describing her premorbid 
history he stressed that she had never 
shown any signs of nervous disturbance, 
and in discussing some aspects of the 
symptomatology he contrasted them 
with those shown by hysterical patients. 
However, it is perhaps worthy of note 
that Badal described the following char- 
acteristics: “The ocular mucosa had not 
lost any of its sensibility; in contrast, 
that of the auditory canals and of the 
nasal chambers was dulled; one could 
tickle them without eliciting reflexes. 
There was complete anesthesia of the 
pharyngeal mucosa, and the finger could 
be introduced into the back of the throat 
without eliciting the least reaction. A 
sudden pressure on the epigastrium, a 
shock strong enough to give any other 
person a particularly painful sensation, 
was easily tolerated.” 

Looking back at this early case report, 
it now seems probable that the patient 
suffered a cerebrovascular insult of rath- 
er diffuse nature with significant parieto- 
occipital involvement as a consequence 
of the severe eclampsia. As has been 
mentioned, Badal was inclined to inter- 
pret most of the symptoms as expres- 
sions of a single basic deficit, namely, 
a loss of the sense of space. 
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The fact that Badal described finger 
agnosia some 70 years ago does not de- 
tract from the significant contribution of 
Josef Gerstmann in “rediscovering” it, 
so to speak, in describing its relations 
to other behavioral deficits and, above 
all, in elucidating its neuropathologic 
significance. Nevertheless, Badal’s re- 
port merits consideration not merely for 
its historic interest, but also because its 
author’s theoretic interpretation still pos- 
sesses relevance for current thinking 
about the nature of the Gerstmann syn- 
drome. 

Badal’s patient showed all the ele- 
ments of the Gerstmann syndrome—fin- 
ger agnosia, right-left disorientation, dys- 
graphia, dyscalculia—and a good deal 
more, for example, visual disorientation, 
as manifested in her inability to fixate, 
locate objects in the environment, and 
order objects along a visuospatial con- 
tinuum; constructive apraxia, expressed 
in an inability to draw and a particular 
type of dressing dyspraxia; and some 
degree of temporal disorientation. All 
of these deficits have been found at 
times associated with the Gerstmann 
syndrome. On the other hand, she did 
not show color agnosia, a symptom that 
has been mentioned as an “accompani- 
ment” of the Gerstmann syndrome more 
frequently than has any other. 

The clinical picture presented by Ba- 
dal’s patient might be interpreted as a 
“Gerstmann syndrome,” unrecognized as 
such. However, as it happens, the clin- 
ical picture fits equally well the combi- 
nation of symptoms for which Critchley® 
has suggested the designation of “Leon- 
hard’s syndrome,”" that is, dysgraphia, 
dyscalculia, constructive apraxia, and 
temporal disorientation. Clearly, if the 
one syndrome was missed, so was the 
other. Moreover, Badal created his own 


more comprehensive syndrome of loss 
of the “sense of space” to account for 
the observed aggregation of symptoms, 
a conception which is quite similar to 
that of later writers, notably Lange.’ 
The situation presented by clinical ob- 
servation relating to the Gerstmann syn- 
drome since the time of Badal would 
seem to be about as follows. A relatively 
large number of behavioral deficits are 
frequently shown by patients with pa- 
rietooccipital lesions. A given patient is 
more likely than not to exhibit a com- 
bination of these deficits. Necessarily 
some patients will show the same com- 
bination of deficits, and this circum- 
stance of combination has led to a search 
for an underlying unitary factor. More- 
over, certain combinations of symptoms 
which have impressed clinical observers 
have been abstracted and given the spe- 
cial status of “syndromes,” for example, 
Gerstmann and Leonhard. Once these 
special categories have been established, 
there is a tendency not only to use them 
in the observation and description of 
subsequent case material, but also to 
allow them to determine to some extent 
which behavioral events are selected for 
study and report and which are not. 
Obviously, there is nothing inherently 
wrong about this process of selection 
and abstraction of symptoms. Indeed, 
this is a necessary component of the sci- 
entific approach to disease. However, it 
is also obvious that not all syntheses are 
equally valuable. The “correctness” of any 
classification is determined only by its 
meaningfulness. In the case of the Gerst- 
mann syndrome, the cogency in selecting 
this combination of symptoms would 
seem to depend upoh whether, as a mat- 
ter of phenomenologic fact, the four defi- 
cits do show a distinctively close mutual 
association, as compared with the degree 
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of their association with other allegedly 
“parietal” deficits, and also whether the 
use of this descriptive category possesses 
special value for diagnostic inference. 

At the present time the meaningful- 
ness of the syndrome in either the phe- 
nomenologic or inferential sense remains 
an open question.*’*:'* From the phe- 
nomenologic standpoint, “incomplete” 
forms of the Gerstmann syndrome are 
not rare and more often than not the 
patient shows other deficits (for exam- 
ple, color agnosia, constructive apraxia, 
and so on) that have been suggested by 
one writer or another as properly be- 
longing to the syndrome. Thus it is not 
known whether the four Gerstmann 
symptoms show a particularly close as- 
sociation with each other as compared 
to their “associative bonds” with the 
other symptoms. Nor is there cogent 
evidence that the syndrome, considered 
as a unit, possesses a neuropathologic or 
psychopathologic significance not fur- 
nished by its component elements or by 
the associated behavioral deficits. 

One possible approach to this problem 
of the combination of symptoms of the 
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Quantitative Assessment of Motor 


Function in Cerebral Palsy 


Evaluation of Zoxazolamine (Flexin), 


a New Muscular Relaxant Drug 


J. Gordon Millichap, M.D.° and Ruth Hadra, O.T.R. 


IN THE TREATMENT Of cerebral palsy, the 
reduction of spasticity and involuntary 
movements is an essential preliminary to 
voluntary muscle control and, by the 
facilitation of new patterns of useful 
motor function, a muscular relaxant drug 
of proven value would be an important 
aid to therapy and an effective preven- 
tive of deformity. 

The use of curare, mephenesin, and 
other muscle relaxants has previously 
been advocated in therapy but, from a 
practical standpoint, the results of care- 
ful and prolonged trial of these com- 
pounds have proved disappointing;' in 
some, the route of administration and 
the high incidence of toxicity precluded 
their chronic use, while in others, despite 
a demonstrable beneficial effect by phys- 
iologic studies, a clinical improvement 
in function was not sustained. 

A muscular relaxant compound with 
ideal properties should be active on oral 
administration and should decrease in- 
voluntary movements and improve the 
postural stability; it should enhance the 


range, rapidity, and coordination of vol- 
untary movement without the impair- 
ment of muscle strength or untoward 
effects on vital organs and functions. 
It was the purpose of the present study, 
first to determine reliable quantitative 
methods for the examination of children 
with motor system disturbances and, 
subsequently, to apply these test pro- 
cedures for the objective evaluation of 
new drugs in the treatment of cerebral 


palsy. 
CLINICAL MATERIAL 


Of ten patients included in the study, 
four had spasticity of the quadriplegic 
type, two had spasticity of the hemiple- 
gic type, and four had athetosis. Their 
ages ranged from eight to 18 years, with 
an average age of 12 years. The sexes 
were equally represented. Recurrent 
major seizures in one hemiplegic child 
were well controlled with diphenylhy- 
dantoin (Dilantin) and mephobarbital 
( Mebaral ). 

The patients were of average intelli- 
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gence, and their ability to perform suit- 
able tests of motor function was the main 
criterion used in their selection. They 
were paired as nearly as possible accord- 
ing to age, the clinical type of cerebral 
palsy, and the severity of motor disa- 
bility. 

QUANTITATIVE TEST METHODS 


Measurements of motor function were 
obtained by objective tests which were 
modified to suit the performance of each 
individual patient. In this quantitative 
examination of the motor system, posture 
and involuntary movements were stud- 
ied and estimations of the range, rapid- 
ity, strength, and coordination of volun- 
tary movements were obtained. 

The postural instability and involun- 
tary movements of patients with choreo- 
athetosis cause shifts in the center of 
gravity primarily in the transverse 
plane;* a kymographic record of these 
movements was obtained and the de- 
flections from the base-line were count- 
ed during the first two minutes of each 
record. The cooperation of the patient 
was essential for the success of this 
method; in young children with atheto- 
sis, a less complicated test gave more 
constant and reliable results. By a sim- 
ple test of balance in which the mainte- 
nance of an erect head posture was 
timed, significant changes were observed 
during treatment with the drug under 
study. 

The maximum range of active abduc- 
tion in the upper and lower limbs was 
measured in patients with spastic quad- 
riplegia; the legs were held in extension 
with braces locked, and exercise skates 
were worn to facilitate movement. Tests 
to assess rapidity of movement and mus- 
cle relaxation were motivating, yet sim- 
ple, and a learning factor was not in- 
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volved; in children whose voluntary 
movements were grossly retarded and 
coordination poor, the rate of manipula- 
tion was measured by the use of large 
blocks or pegs, while in those with mod- 
erate motor impairment the Minnesota 
board* was employed. Voluntary muscle 
power was estimated in the upper and 
lower extremities by the use of weights, 
and the hand grip was tested with a 
clinical dynamometer. 

Coordination was measured photo- 
graphically by light-line registration dur- 
ing the performance of the finger-point- 
ing test; cameras were placed at a stand- 
ard distance from the subject and move- 
ments were recorded in frontal and lat- 
eral views during a ten-second timed ex- 
posure. The maximal range of horizontal 
and vertical incoordination was meas- 
ured from photographic prints. In chil- 
dren with minor motor disturbances, 
shoe-lacing or similar functional tests of 
coordination were standardized and the 
performance was timed. 

As additional objective tests, speci- 
mens of handwriting, straight-line trac- 
ings, and short split-frame motion pic- 
tures were of some value for the dem- 
onstration of changes in motor function, 
but quantitative assessments of results 
were not possible. 


EVALUATION OF ZOXAZOLAMINE 


Zoxazolamine (Flexin), 2-amino-5- 
chlorobenzoxazole, is a new muscular re- 
laxant drug which, in animal experi- 
ments, was found to produce an uncom- 
plicated flaccid paralysis. Compared 
with mephenesin, Flexin had a much 
longer duration of action, was more po- 
tent, and had a wider margin of safety; 
its effect was uncomplicated by any 
preliminary excitement and the _inci- 
dence of salivation and vomiting was 


*) 


ZOXAZOLAMINE, A NEW MUSCLE RELAXANT 845 


negligible.* The major action of Flexin, 
as demonstrated by pharmacologic stud- 
ies, involves depression of polysynaptic 
pathways in the spinal cord; its neuro- 
muscular blocking effect is weak and 
unlikely to contribute significantly to 
the over-all flaccidity.. In the present 
clinical evaluation, Flexin was admin- 
istered orally as 250 mg. tablets or in 
suspension; the average initial dose was 
250 mg. three times daily and the maxi- 
mum dose given was 1.5 gm. daily. 

In the four patients who were hospi- 
talized for the duration of the trial, the 
effects of reserpine were also evaluated 
and compared with those of Flexin. 
Reserpine facilitates synaptic transmis- 
sion in the spinal cord® and, in the treat- 
ment of cerebral palsy, effects opposed 
to those of Flexin might be expected. 
However, in some hypertonic infants, 
a lessening of tense behavior and a re- 
turn of hyperreflexia toward normal 
have been reported.*? In view of the 
known tranquilizing effect of the drug, 
its evaluation in the treatment of cere- 
bral palsy seemed warranted. The ini- 
tial dosage of reserpine was 0.75 mg. 
daily in three divided doses and, during 
the four week trial period, the daily dos- 
age was increased gradually to a maxi- 
mum of 3.0 mg. 

Another tranquilizing agent, chlor- 
promazine (Thorazine), has been ad- 
vocated for the treatment of cerebral 
palsy by Basmajian and Szatmari,* who 
observed the abolition of spasticity by 
electromyographic methods following 
the rapid intravenous injection of a dose 
of 50 mg. Also, Denhoff and Holden* 
have reported the beneficial effects of 
the drug in nine of 18 children with 
cerebral palsy who were treated with 
oral doses of 20 mg. three times daily; 
when assessed by the usual clinical 


methods, no appreciable specific effect 
on the muscle status was observed, but 
irritability and anxiety were less evi- 
dent. The muscular relaxant effects of 
chlorpromazine, in an oral dose of 25 
mg. daily, were investigated by the ob- 
jective clinical methods described in one 
patient with spastic quadriplegia in the 
present study; at the beginning of the 
Flexin trial the patient had vomited and 
complained of dizziness, and chlorprom- 
azine was substituted. 


CONTROLS 


A fundamental criterion of a valid 
pharmacologic experiment is that the 
phenomena observed are the result of 
the effects of the drug and not of extra- 
neous factors. During the quantitative 
motor evaluations of the patients in this 
study, tests were applied by the same 
examiners and environmental influences 
such as the test situation, the time of 
day, and the interval between test days 
were kept constant. Four patients were 
hospitalized in the same environment, 
while six attended as out-patients; the 
results of the trial therapy were assessed 
separately in the two groups. 

The beneficial effect of physical habil- 
itation and the marked improvement in 
results with practice were differentiated 
from the specific effects of the drug by 
the use of simultaneous controls and 
control periods. The patients, paired as 
nearly as possible according to age, the 
clinical type, and the severity of the 
cerebral palsy, were treated equally with 
regard to physical and other forms of 
traditional therapy; they were allocated 
at random to the trial or control group 
so that, apart from the drug treatment 
under study, there was no systematic 
difference in the factors which might 
influence the test results. Psychologic 
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effects of the new treatment were con- 
trolled by the use of a placebo, and the 
double-blind technic was employed in 
order to avoid bias in both the alloca- 
tion of patients and the assessment of 
results. The test drug and placebo were 
administered to each patient alternately 
for one-month periods and, in addition 
to the comparison of results in simul- 
taneous controls, each patient served as 
his own control. 

The majority of the tests for the assess- 
ment of motor function were performed 
twice weekly for an average period of 
five months by the patients admitted to 
the ward; three readings were obtained 
on each day of testing. The out-patient 
trial was continued for three months and 
tests were performed at intervals of one 
or two weeks. 

At the beginning of the trial and at 
monthly intervals thereafter, the degree 
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of motor impairment and the progress of 
each patient were assessed by the physi- 
cian and the physical, occupational, and 
speech therapists. Some measurements 
of voluntary muscle power and range of 
movement were obtained in addition to 
a subjective appraisal of function, and a 
speech recording was made at each ex- 
amination. 


RESULTS 


The objective test results obtained 
during treatment with the trial drug 
were compared with those of the pla- 
cebo periods; the means and variances 
of the readings were calculated, and dif- 
ferences as a result of the action of the 
drug were analyzed statistically and as- 
sessed at the 5 per cent level of signifi- 
cance. In tables 1 and 2 the differences 
between trial and placebo test results are 
expressed in terms of significance, and 
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f TABLE 1 
‘ EFFECTS OF ZOXAZOLAMINE COMPARED WITH RESERPINE IN FOUR 
CHILDREN WITH CEREBRAL PALSY 
-——Zoxazolamine—. |———Reserpine——. 
Spastic C.P. Athetoid C.P. Spastic C.P. Athetoid C.P. 

Motor System Patients Patients Patients Patients 

) Evaluation 1 2 3 4 1 2 3 4 
By Objective Tests: 
Posture and involuntary movement XX XX oO 

Range of voluntary movement XX XX Oo Oo 

Motor coordination XX X XX XX -- - - 

Rate of movement XX x « -- - -- 

Muscle strength Oo Oo Oo Oo 

By Subjective Tests: 

> Functional ability x - - 
Spasticity xX X Oo 

5 Hypertonia and involuntary movement xX x Oo 
Range of voluntary movement xX oO 

Muscle strength 

Speech o Oo 
4 XX, significantly improved (P=.05); X, improved; O, no change; —, worse; —-, significantly worse (P=.05). 
S in figures 1 to 4 the magnitude of these formance time in a test of coordination 
e changes and the means and variances of and rapidity of movement is recorded at 
1 the readings are illustrated in test ex- intervals of two to three days and com- 

amples. pared during treatment with placebo, 

An improvement trend in test results, reserpine, and Flexin. The average value 
which occurred with practice and which _ of three observations at each test day is 
to some extent was due to therapies plotted for the placebo periods, and the 
other than the drug, was observed by practice trend-line is fitted by the least 
comparing the test values in the simul- squares method. The values obtained 
taneous control patients. The magnitude during treatment with reserpine and 
of the practice factor in the individual Flexin, and recorded individually and 
patient could be established by a least as the mean of three observations, are 
squares line fitted from the test results significantly different from the placebo 
obtained during treatment with the pla- trend-line. With reserpine the rate of 
cebo. The performance values recorded _ performance and motor coordination are 
during the trial medication periods were decreased (P=0.03), whereas during 
compared with the placebo trend line treatment with Flexin the rate is in- 
and differences were analyzed statis- creased and the coordination improved 
tically. (P=0.001). 

Figure 1 illustrates the method of as- In table 1 the effects of Flexin are 
sessment of the effects of practice on the compared with reserpine in the treat- 
test performance and the exclusion of ment of four children with cerebral palsy 
this factor in the evaluation of the drug who were hospitalized for the study. 
under trial. The subject is a boy, aged Two had spastic quadriplegia and two 

) 12 years, with spastic quadriplegia and had severe athetoid movements and hy- 
minor athetoid movements, and his per- pertonia which affected all limbs. The 


ove 


NEUROLOGY 


GRAPHIC RECORD OF FINGER-POINTING TEST 


FRONT 
VIEWS 
rol 10 YEARS 
LATERAL 
VIEWS 
CONTROLS FLEXIN PLACEBO 
200 Mg. / DAY 750 Mg. / DAY 750 Mg / DAY 
FRONT 
VIEWS TEST PERFORMANCE 
J 9 YEARS ENTIRELY 
UNSUCCESSFUL 
LATERAL 
® VIEWS 
CONTROLS PLACEBO FLEXIN 
300 Mg. / DAY 300 Mg. / DAY 


Fic. 2. Effect of zoxazolamine (Flexin) on incoordinated movements of children with athetosis. 


average age of the patients was ten 
years; those with spasticity walked with 
the aid of crutches, while the athetoid 
children were nonambulant. The motor 
system evaluations, obtained by the ob- 
jective methods described above and by 
the subjective appraisals of physician 
and therapists, show improvement with- 
out significant loss of muscle power 
during treatment with Flexin, whereas 
either impairment or little or no bene- 
ficial change in motor function is ap- 
parent during treatment with reserpine. 

In both patients with athetosis, tests 
of head posture and motor coordination 
showed significant improvement during 
treatment with Flexin and speech was 
slightly more intelligible. Figures 2 and 
3 show the degree of incoordination of 


these children by photographic light-line 
registration and the finger-pointing test. 
In the initial control records the maximal 
range of horizontal and vertical move- 
ment, measured from the prints of fron- 
tal and lateral views and expressed as 
the mean of three observations, is chart- 
ed as 100 per cent range of incoordina- 
tion. One child received Flexin for one 
month, followed by treatment with a 
placebo for a similar period, while the 
other served as a simultaneous control. 
With Flexin the improvement in coordi- 
nation shows some relation to the dose, 
and with 750 mg. daily the decrease in 
range of movement is significant when 
compared with the initial control. That 
practice is an unlikely factor in this im- 
provement is apparent from the com- 
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Fic. 3. Effect of zoxazolamine (Flexin) on range of incoordination of child with athetosi: 


parison with the performance of the con- 
trol patient; in this boy the tests repeat- 
ed during placebo treatment were en- 
tirely unsuccessful and graphic records 
could not be obtained. Following with- 
drawal of Flexin in one patient, the im- 
provement in coordination was not main- 
tained. 

Of six patients who were not hospi- 
talized for the drug trial, two had spastic 
quadriplegia, two had hemiplegia, and 
in two athetoid movements and hyper- 
tonia were the principal neurologic 
signs. Table 2 shows the changes ob- 
served in the motor system examination 
of these patients during treatment with 
Flexin; the degree of change was estab- 
lished by a comparison of the quantita- 
tive assessments of motor function dur- 
ing treatment with placebo and Flexin. 
The test results in the athetoid patients 


showed a significant degree of improve- 
ment; no changes were observed in those 
with hemiplegia, and in one patient with 
spastic quadriplegia, some increase in 
rapidity of movement and coordination 
occurred but the degree of change was 
not significant. 

The effective daily dose of Flexin va- 
ried between 0.6 and 1.5 gm., or 0.02 to 
0.05 gm./kg. body weight; the mean ef- 
fective dose was 0.03 gm./kg. daily. 

In the patient with spastic quadriple- 
gia who received chlorpromazine, the 
rate of voluntary movement and motor 
coordination were significantly de- 
creased and the functional ability im- 
paired (figure 4). However, by subjec- 
tive tests, spasticity*and the tendency 
to clonus were diminished and the range 
of movement was increased; the patient 
showed less anxiety in the test situation 
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TABLE 2 
EFFECTS OF ZOXAZOLAMINE IN SIX PATIENTS WITH CEREBRAL PALSY 


Motor System 
Evaluation 


Cerebral Palsy Patients 
Spastic Spastic 
Quadriplegia Hemiplegia Athetosis 
I 3 4 5 6 


to 


By Objective Tests: 
Posture and involuntary movement 
Range of voluntary movement 
Motor coordination 
Rate of movement 
Muscle strength 


By Subjective Tests: 
Functional ability 
Spasticity 
Hypertonia and involuntary movement 
Range of voluntary movement 
Muscle strength 
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Side effects necessitated drug withdrawal 


CoO 


XX, significantly improved (P=.05); X, improved; O, no change; —, worse. 


and the power of her grip was signifi- 
cantly enhanced. 


SIDE EFFECTS 


During treatment with Flexin side ef- 
fects were encountered in five of the ten 
patients in the trial, and in four patients 
the drug was withdrawn. Nausea and 
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PLACEBO CHLORPROMAZINE 


Fic. 4, Effect of chlorpromazine on rate of voluntary 


vomiting occurred in three patients and 
dizziness in two; a urticarial skin rash 
with angioneurotic edema, which devel- 
oped in one child at the beginning of a 
second course of Flexin, was probably 
a reaction to the drug but the causal re- 
lation was not proved. In one hemi- 
plegic girl the incidence of seizures was 
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increased, and in a boy with hemiplegia 
transient twitching in the deltoid muscle 
was reported. The vital capacity, meas- 
ured in eight patients, was increased in 
two patients with athetosis, reduced in 
two with spastic quadriplegia, and un- 
changed in the remainder; the changes 
were not significant, however, at the 5 
per cent level of probability. Apart from 
two patients who showed some loss of 
power in hip flexion with a dose of 1.5 
gm. daily, impairment of muscle strength 
was not observed. 

A relation between dosage and toxicity 
was not established, but in two patients 
vomiting or skin rash became trouble- 
some only when therapy was reinstituted 
after a control period. In patients with 
athetosis, drooling was less evident and 
toxic effects did not occur. In all pa- 
tients, examinations of the blood and 
urine were performed at monthly inter- 
vals throughout the trial and no abnor- 
malities were detected. 


COMMENT 


Before valid conclusions can be drawn 
regarding the therapeutic efficacy of a 
new drug, adequate and precise methods 
for the accurate and objective measure- 
ments of its actions must be established. 

Though the potential value of mus- 
cular relaxant drugs in the treatment of 
cerebral palsy may be demonstrated by 
electromyographic studies, from a prac- 
tical therapeutic standpoint the assess- 
ment of effects on motor function is of 
greater importance in the clinical eval- 
uation of such compounds. In a critical 
report concerning the effects of neostig- 
mine in patients with cerebral palsy, 
Perlstein and Barnett'® have referred to 
the lack of concordance of evidence from 
physiologic and clinical studies, and, in 
the demonstration of progress during 


treatment of athetosis by re-educational 
methods, Phelps! has advocated the 
measurement of functional ability by 
tests of performance. 

In the present investigation, the ob- 
jective tests employed and the experi- 
mental design were adequate to allow 
statistical analysis of results and a valid 
evaluation of the therapy under study. 
The demonstration of a dose-response 
relation, the axiom of a true drug effect, 
was attempted (figure 3), and the results 
of treatment with the drug under trial 
were compared with those of a com- 
pound with opposite effect (figure 1). 
By these methods and by the exclusion 
of the effect of practice, small but signifi- 
cant changes in objective test results 
could be ascribed to the effects of the 
drug. 

In the patients who were hospitalized 
and tested twice weekly, the incidence 
of significant differences between trial 
and placebo results was higher than in 
out-patients who were tested less fre- 
quently. In two patients with spastic 
hemiplegia who attended at intervals of 
two weeks, few readings were obtained 
and changes as a result of the drug were 
not observed. Improvement in motor 
function during treatment with Flexin 
showed some relation to the type of 
cerebral palsy; in patients with athetosis 
and without muscle weakness, the effica- 
cy of the drug seemed greater than in 
those with spastic paralysis. 

The value of Flexin in a limited num- 
ber of patients and in certain types of 
cerebral palsy has been demonstrated in 
this preliminary investigation. A further 
prolonged trial is recommended, partic- 
ularly in young children, so that the ef- 
ficacy of the drug as an aid to physical 
habilitation may be observed on a long- 
term basis. 
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In accordance with the results of elec- 
tromyographic studies previously report- 
ed,* a reduction of spasticity and relief 
of clonus were observed during treat- 
ment of one patient with chlorproma- 
zine. However, in the present investiga- 
tion, both chlorpromazine and reserpine 
caused impairment of functional ability. 
As aids to the physical habilitation of 
cerebral palsy patients, the limited value 
of these drugs is suggested. 


SUMMARY 


Objective tests have been determined 
for the quantitative assessment of motor 
function in ten children with cerebral 
palsy, and their value has been demon- 
strated in the controlled evaluation of 
muscular relaxant drugs. 

By a suitable experimental design, ex- 
traneous factors which might influence 


the test results have been controlled; a 
method has been described for the as- 
sessment of improvement in performance 
due to practice and for the exclusion of 
this factor in evaluation of treatment. 

Of ten patients who received zoxazol- 
amine (Flexin) for a one-month period, 
small but significant improvements in 
tests of motor function were observed in 
six patients and some degree of improve- 
ment was apparent in one. The efficacy 
of the drug seemed greater in patients 
with athetosis and without muscle weak- 
ness than in those with spastic paralysis. 
In four patients toxic effects necessitated 
the withdrawal of the drug; vomiting 
was the most troublesome symptom. 

In a limited trial of reserpine in four 
patients and chlorpromazine in one, the 
rate of voluntary movement was retard- 
ed and functional ability was impaired. 


Flexin was kindly supplied by McNeil Laboratories. 
The authors wish to thank the staff of the rehabilitation department for their assistance. 
We are indebted to Dr. Winthrop M. a for permitting the inclusion of his patients, and to 


Dr. Seymour Geisser for the statistical analyses. 
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ADDENDUM 

Since the completion of the present report, the clin- 
ical use of zoxazolamine has been described in four 

articles (J.A.M.A. 160:742, 745, 749, and 752, 1956). 
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On Neurologic Terminology, Eponyms 


and the Laségue Sign 


Robert Wartenberg, M.D. 


Ir Is HIGH TIME that neurologists do 
some thorough cleaning in their own 
backyard of terms and eponyms they 
use every day. Many of these are indu- 
bitably obsolete, confusing, inadequate, 
or just plain wrong. 

To start with, the general term “neu- 
ropsychiatry” is a bastard word and mis- 
nomer. We say “neurophysiology” and 
“neurosurgery, which are correct con- 
tractions of “neurologic physiology” and 
“neurologic surgery.” “Neuropsychiatry” 
is not a contraction of this kind, because 
there is no such thing as neurologic 
psychiatry. We contract “otology and 
thinology” into “otorhinology.” “Neuro- 
psychiatry” cannot be regarded as a con- 
traction of this kind, because the ending 
of the two words is different. We do 
not say “ophthalmosurgery” to abbrevi- 
ate “ophthalmology and surgery.” 

“Pseudobulbar palsy” is a wrong term. 
There is nothing “pseudo” about this 
palsy. It is fearfully real. It is only 
spastic rather than flaccid. We do not 
call spastic spinal paralysis “pseudo- 
spinal paralysis” just because it is not 
flaccid. The correct term should be “su- 
pranuclear bulbar palsy” or “spastic bul- 
bar palsy.” 

In the same way, “myasthenia gravis 
pseudoparalytica” is not a correct term. 
No myasthenic patient would agree that 


he has a pseudoparalysis. It is, unfor- 
tunately, a very real one, only not of 
the kind that we see in anterior horn dis- 
eases. 

“Facial hemiatrophy” is a not quite ac- 
curate term. The atrophy is not “hemi,” 
but sometimes very pronounced. “Hemi” 
should be related to the face and not to 
the atrophy. Therefore the term “hemi- 
facial atrophy” is by far more exact. 

When the patient has spontaneous 
abnormal sensations in the skin, we call 
them “paresthesias.” This is not correct. 
The term “paresthesia” implies external 
stimulation. “Para” means “beside.” If 
somebody has abnormal sensations when 
his skin is touched, he has something 
beside or instead of the normal sensa- 
tion. These are real paresthesias. If the 
sensations occur without external stim- 
ulus, the broader term “dysesthesia” 
should be used. 

In atlases of anatomy and in textbooks, 
the term “nervus cutaneous antibrachii” 
is used. This is not correct. It is “ante,” 
not “antibrachii.” It is “before” the arm, 
and not “against” it. 

“Parkinsonism” is an ugly term. “Park- 
inson” is clear enough, particularly when 
used with an adjective, as idiopathic, 
postencephalitic, sclerotic, and so on. An 
“ism” is a tenet, an addiction, a doctrine 
and, properly, should not be used to 
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designate a variety of disease. 

For the term “Rombergism,” newly 
used by some, there is only one classifi- 
cation — horror linguisticus! How about 
Babinskiism, Laségueism, and so on? 

Reflexes should be designated as such. 
There is no reason to call them, inter- 
changeably, jerks or kicks. Physiology 
knows reflexes but not jerks or kicks. 
It is a mystery why, in a textbook of 
1955, there are, on the same page, the 
titles: “Biceps Reflex” and then “Triceps 
Jerk.” 

It would be most helpful didactically 
if neurologists would agree to term re- 
flexes according to the muscle involved. 
A lot of confusion extant could be thus 
avoided. Therefore, there should be “or- 
bicularis oculi reflex,” “triceps reflex,” 
“biceps reflex,” “brachioradial reflex,” 
“finger flexor reflex,” “quadriceps reflex,” 
“triceps surae reflex,” and “plantar mus- 
cle reflex.” 

There is a brachioradial reflex. This 
term is unequivocal and says everything. 
But still a textbook appearing in 1955 
uses instead “Radialis Periosteal Reflex 
(Supinator Jerk).” This term is full of 
mistakes. “Radialis” is wrong, if it means 
“pertaining to the radius.” This is not a 
radius reflex. “Radialis” is wrong if it 
pertains to the muscle involved, whose 
name is “brachioradialis.” It is not a 
“periosteal reflex,” since it has nothing 
to do with the periosteum. The muscle 
is not a supinator, and the whole is not 
a jerk, but a reflex. 

Most textbooks still speak of abdom- 
inal reflex and mean the superficial ab- 
dominal reflex. It is, however, highly 
important to distinguish between the su- 
perficial and deep abdominal reflexes. 
The diagnostic value of their dissocia- 
tion (superficial reflexes lost, deep re- 
flexes exaggerated) is of the greatest 


practical importance. 

Eponyms serve a useful purpose. They 
are short, stick easily in the mind, serve 
as a good mnemonic prop, and pay 
honor to whom honor is due. They re- 
lieve us of the necessity to compress 
into one or two words the essential 
features of a complicated phenomenon, 
be it a disease or a reflex. Students like 
to use eponyms, since an eponym for 
them is a signum eruditionis. 

Still, it is better to use a clinical, 
pathologic, descriptive term which tells 
the student something about the nature 
of the phenomenon, which an eponym 
does not. “Infectious chorea” is better 
than Sydenham’s chorea.” Hardly any 
student will remember the name Syden- 
ham from having read his original Latin 
treatise on chorea written in 1686. 
“Neurofibromatosis universalis” is better 
than “von Recklinghausen’s disease,” all 
the more so since another disease is 
named for him: generalized osteitis fi- 
brosa. Hemochromatosis, too, carries his 
name. What, then, is meant when we say 
von Recklinghausen’s disease? 

“Spastic spinal paralysis” says a great 
deal more than “Erb’s,” “Charcot’s,” or 
“Erb-Charcot’s” disease. These two names 
have been eponymically connected with 
many other diseases. “Pseudotabetic pu- 
pillotonia” is better than “Adie’s syn- 
drome.” “Ophthalmoplegic migraine” 
tells more than “Mébius’ disease.” Pop- 
ular as the eponym Brown-Séquard is, 
we instruct the student more when, in 
summary, we say “This is a case of hemi- 
section of the spinal cord,” rather than 
“This is a case of Brown-Séquard’s pa- 
ralysis.” 

“Hemiplegia alternans facialis” is bet- 
ter than “Gubler’s syndrome,” “hemiple- 
gia alternans hypoglossica” is better than 
“Jackson’s syndrome,” and “tuberculous 
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spondylitis” is better than “Pott’s dis- 
ease.” If we summarize a case to the 
students as “upper brachial plexus palsy” 
or “lower brachial plexus palsy,” we tell 
them more than if we say “Erb-Du- 
chenne” or “Dejerine-Klumpke” disease. 

This list could be enlarged indefinite- 
ly. It shows clearly the advantages of 
a term which refers to the nature and 
content of a medical phenomenon, rather 
than to the man who allegedly first de- 
scribed it. 

On final critical analysis, an eponym 
says nothing, is apt only to confuse the 
issue, or is at least superfluous. As a 
young student, I studied diligently the 
different forms, divisions, and subdivi- 
sions of muscular dystrophy, with their 
single or double eponyms. This was then, 
for me, the alpha and omega of knowl- 
edge and the height of erudition. I no 
longer think so, and now I tell my stu- 
dents to forget all about proper names 
of the dystrophies. 

The plethora of proper names for re- 
flexes has led so far as to require num- 
bers for some eponyms, since some in- 
vestigators have described more than 
one reflex. And so we find Babinski 1, 2; 
Bechterew 1, 2; Bing 1,2. Even Wilson 
speaks of Babinski’s second sign. Unfor- 
tunately, other writers understand some- 
thing different by this: not unilateral leg 
raising in hemiplegia, but the toe fan- 
ning sign. 

Nothing, of course, can be said against 
eponyms per se. It is their inflation, their 
over-use, the eponymania, endemic par- 
ticularly in middle Europe, against 
which a strong voice should be raised. 

Two Hungarian authors,’ describing 
the reflexes in their case, use 11 epo- 
nyms, including the name of one of the 
authors. They say: “Benedek bilaterally 
negative.” Having studied reflexes for 
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many years, I have never come across 
the reflex of this author, nor have I been 
able, thus far, to find out what is meant 
by this reflex. 

The main trouble with eponyms is 
that they are often obviously incorrect. 
Even with the history of the phenom- 
enon in full view, it is often impossible 
to say after whom the phenomenon 
should rightfully be named. In only a 
few cases is it possible to trace a dis- 
ease, a sign, a reflex definitely to a cer- 
tain author. In most cases there is a 
wide choice. We may consider who first 
described it, recognized its significance, 
definitely outlined it, introduced it, gave 
a correct explanation, gave it a name. 
If a disease, for instance, is named ac- 
cording to the author who first intimated 
its existence, the description may have 
undergone so many changes over the 
years that it now appears to be a vastly 
different disease. 

The selection of a name for an eponym 
is often arbitrary, influenced by national, 
local, or purely personal “special inter- 
ests.” Prejudice plays its part and often 
plain ignorance. The yearning for epo- 
nyms and the desire to please everybody 
have led to such horrors as found in the 
following titles of articles appearing in 
1955: “Sturge -Kalischer-Weber - Dimitri - 
Krabbe disease,” and “Laurence-Moon- 
Biedl-Bardet syndrome.” 

In allotting eponyms, a previous de- 
scription of the particular phenomenon 
is often overlooked. Hardly anyone will 
believe that Babinski’s sign was de- 
scribed before Babinski, and still it was 
done by the German, E. Remak, in 1893 
and by the Englishman, Marshall Hall, 
in 1841, 55 years before Babinski. For 
exophthalmic goiter, the Germans never 
use any eponym except Basedow, al- 
though the Irishman, Graves, described 
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this disease five years before Basedow. 
We always speak of adiposogenital dys- 
trophy as Frdhlich’s disease, whereas 
Babinski described it one year earlier. 
To be correct, it should not be Tinel’s 
sign, but Hoffmann’s sign, because the 
physiologist Paul Hoffmann described 
it before Tinel. The lumbar puncture 
which carries the name of Quincke was 
done first, not by him in 1891, but by 
the New Yorker, Corning, in 1889. Dag- 
nini described slowing of the pulse fol- 
lowing pressure on the eyeball before 
Aschner. Adie’s syndrome, association of 
pupillotonia with loss of reflexes, was 
described by the Frenchmen, Weill and 
Reys, five years before Adie. The Ger- 
mans use the eponym Simons for pro- 
gressive lipodystrophy. However, the 
Spaniard, Barraquer-Roviralta, described 
this condition five years earlier. What 
is called Foster Kennedy syndrome, ret- 
robulbar neuritis on the side of a frontal 
lobe tumor with papilledema on the 
contralateral side, was described before 
Kennedy by Paton. This author, howev- 
er, is seldom given credit for this syn- 
drome. 

It is axiomatic that the eponym Bern- 
hardt-Roth (1905) is correct for neuritis 
of the lateral cutaneous nerve of the 
thigh. Nobody has ever used any other 
eponym. And still it is a fact that this 
condition had been described before by 
Hager in 1895, Remak 1881, Bernhardt 
1878, Nothnagel 1872, Krafft-Ebing 1871, 
and by Baumler in 1867. This is not ru- 
mor or gossip: I have the corresponding 
articles before me. Baumler, in his ar- 
ticle of 1867, reported on a patient con- 
valescing from typhoid fever who had 
a complete anesthesia of the skin on the 
right side in the area of nervus cutaneus 
femoris medius and anterior externus. 
Nothnagel, in 1872, found in a patient 
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convalescing from typhoid fever “a 
sharply circumscribed zone of dimin- 
ished sensibility to touch and tempera- 
ture on the outer frontal aspect of the 
left thigh” as the only anomaly in the 
nervous system. 

A volume could be compiled to enu- 
merate such instances where a rational 
doubt can arise whether some eponym 
is correctly applied. The confusion ram- 
pant here is illustrated by the following 
example. There is a “hard palate reflex” 
consisting of protrusion of the lips on 
stimulating the hard palate. This is 
called by some “Henneberg reflex,” by 
some “Laehr-Henneberg reflex.” Oppen- 
heim, in his textbook, refers to an article 
by Laehr and Henneberg on this reflex. 
Nobody seems to know whether this is 
the same reflex or two different reflexes, 
and who described it first — Laehr or 
Henneberg, or both together. The fact 
of the matter is that the reference of 
Oppenheim is wrong. There is no article 
by Laehr and Henneberg. There is only 
the article by Henneberg in which he 
mentions that Laehr drew his attention 
to this reflex. 

A striking example is the confusion in 
and around eponyms in the story of La- 
ségue’s sign. It is basically a tragic story, 
but not without a touch of humor. The 
sign is elicited as follows: The patient, 
lying supine, keeps his leg straight at the 
knee joint and raises his leg. When he 
then has pain in the back of the leg, it 
is said that the “straight-leg-raising sign” 
is positive. This occurs in sciatica. The 
sign is known as Laségue’s sign. The test 
has, since Laségue’s time, gone through 
so many modifications that it is better to 
speak of “pain-on-stretching test.” Next 
to the Babinski and Romberg signs, it 
is one of the most popular signs in neu- 
rology. 
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The physician, psychiatrist, neurolo- 
gist, epidemiologist, “the universal spe- 
cialist,” Ernest Charles Laségue (1816- 
1883), published in 1864 in Archives 
Générales de Médecine an article en- 
titled: “Considérations sur la Sciatique.” 
It has become a classic. It was quite 
natural that everybody should assume 
right away and without question that 
Laségue described here his famous sign. 
And, indeed, in leading textbooks of 
neurology like Oppenheim (even in the 
seventh edition of 1923), Wilson (even 
in the second edition of 1955), in Hand- 
books of Neurology (Lewandowski, 
1910-11; Jung, 1953), Medical Encyclo- 
pedia (Kelly, 1948), monograph on sci- 
atica (Lewin, 1943), in all these works 
and in many others consulted, there is 
invariably the statement that Laségue 
described his sign in 1864 and often also 
a reference to his article in Archives 
Générales de Médecine. In numerous 
monographs on sciatica, there is the 
statement: “Laségue showed in 1864 

” However, it is an indisputable 
fact that this famous article of Laségue 
of 1864 contains nothing, absolutely 
nothing about this sign, not even a hint.” 
It is highly embarrassing to state the 
plain fact that all those authors men- 
tioned who quoted Laségue’s article of 
1864 as a source of Laségue’s sign did 
not read the article. And this applies 
to such men as Oppenheim and Wilson. 

It is still more embarrassing to point 
out that Oppenheim quoted, also in con- 
nection with Laségue’s sign, an article 
of de Beurmann.* Oppenheim evidently 
did not read this article either, because 
de Beurmann says there: “Laségue al- 
ways looked for this sign and never 
failed to emphasize its value. We be- 
lieve it was he who discovered it first, 
though he did not mention it in his ar- 
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ticle published in the Archives de Méde- 
cine in 1864...” Laségue, until his 
very death in 1883, never published a 
word about this sign. The first descrip- 
tion of Laségue’s sign was given in 1881 
in Paris, in a doctor's thesis by Forst,* 
a pupil of Laségue. Forst mentioned 
that it was his teacher Las¢gue who had 
first drawn his attention to this sign. 

Forst’s thesis appeared in 1881. As 
D. T. Dimitrijevic’ has shown, there 
appeared one year earlier in a Serbian 
journal an article of the Belgrade physi- 
cian and story teller, Lazar K. Lazarevic* 
entitled: Ischias postica Cotunnii. Here 
a complete description of the straight- 
leg-raising sign is given. Later, in 1884, 
Lazarevic gave a more complete descrip- 
tion of the straight-leg-raising sign in 
German.’ According to Dimitrijevic, the 
German article of 1884 is more detailed 
than the Serbian of 1880, but the latter 
contains all the essential points of the 
former. 

Lazarevic not only described the 
straight-leg-raising sign before Forst, he 
was also the first to give the correct ex- 
planation for this sign, that is, that the 
pain elicited is due to stretching of the 
nerve. Forst explained the pain evoked 
as due to pressure of the posterior mus- 
cles of the thigh on the trunk of the 
sciatic nerve. Forst said that this was 
the opinion of Laségue. The thesis was 
dedicated to Laségue, who was its spon- 
sor. Laségue approved the thesis and 
did not criticize the views expressed 
therein. 

In the above-mentioned article of 
1884, de Beurmann criticized the view 
of Forst and emphasized that the pain 
on raising of the straight leg was due to 
stretching of the nerve. He supported 
his view by experiments on a cadaver. 
He exposed the trunk of the sciatic nerve 
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on the posterior aspect of the thigh be- 
tween the biceps and the semitendino- 
sus. A part of the nerve was resected 
and replaced by a rubber tube of the 
same length. He could observe that, on 
performing the Laségue test, the length 
of the rubber tube increased from 10 to 
18 cm. by maximal flexion of the straight 
leg toward the pelvis. 

Although Lazarevic in 1880 not only 
gave the first description of the straight- 
leg-raising sign but offered the correct 
explanation, his work went completely 
unnoticed. I have never met any ref- 


REFERENCES 


1. Benepex, L., and Horany-Hecust, B.: Angio- 
graphischer Befund bei Pickscher Atrophie. Arch. 
f. Psychiat. 106:563, 1937. 

2. WARTENBERG, R.: Laségue’s sign and Kernig sign. 
Arch. Neurol. & Psychiat. 66:58, 1951. 

3. BeurmMann, Lucren ve: Archives de Physiologie 
Normale et Pathologique 16:375, 1884. 


4. Forst, J. J.: Contribution a l'étude clinique de la 
sciatique, Thése de Paris, No. 33, 1881. 


NEUROLOGY 


erence to this article of Lazarevic. In 
the largest existing biographic medical 
encyclopedia,* there are five lines about 
Lazarevic, but neither of these two ar- 
ticles of his on sciatica is mentioned. 
There was no obituary on Lazarevic in 
any non-Serbian journal, nor in the Vien- 
nese Medical Journal which published 
his article in 1880. Sic transit gloria 
mundi! 

It is best to call this sign the straight- 
leg-raising sign, and if an eponym is 
applied at all, it should be Lazarevic or 
Lazarevic-Laségue. 


5. Drmirriyevic, D. T.: (a) Laségue sign. Neurol- 
ogy 2:453, 1952. (b) Das Laséguesche Zeichen. 
Sudhoffs Archiv. 39:338, 1955. 

6. Lazarevic, Lazar K.: Ischias postica Cotunnii. 
Srpski Archiv. 7:23, 1880. 

7. Lazarevic, Lazar K.: Ischias postica Cotunnii. 
Allg. Wien. med. Ztg. 29:425, 1884. 

8. Fiscner, I.: Biographisches Lexikon der hervor- 
ragenden Aerzte der letzten 50 Jahre. Berlin, Ur- 
ban and Schwarzenberg, 1937, vol. 2, p. 874. 


@ Even in cases of epilepsy due to a disease of the encephalon, the cause of 
the fits may originate from some points of the skin, and the prevention of the 
passage of the aura, in such cases, can prevent the fits. There are four cases 
of this kind that I know, in three of which the disease consisted in a tumor in 
the brain. In my animals the same thing exists; although the alteration of the 
spinal cord — which is the cause of epilepsy — persists, the aura being inter- 
rupted by the section of the nerves which go to the skin of the neck and face, 
epilepsy so far as I have been able to ascertain, ceases. The aura may originate 
from any part of any centripetal nerve, and there is no doubt that its place 
varies according to the location of disease in the nervous centres, when it is 


due to such a disease. 


C. E. Brown-Séquard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 
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Changes in the Glycoproteins of the 


Cerebrospinal Fluid in Neurologic Diseases 


Romeo R. Apostol, M.D.,* Elizabeth Roboz, Ph.D., Walter C. Hess, Ph.D. 
and Francis M. Forster, M.D. 


THE PROTEIN-BOUND CARBOHYDRATES of 
the blood, called also glycoproteins,' 
have been reported to be greatly in- 
creased in several pathologic condi- 
tions.2* The blood polysaccharides in 
brain tumors have been investigated re- 
cently in our laboratory’ and significant 
increases were found in malignancy. It 
may be assumed that the pathologic 
changes due to diseases of the central 
nervous system are reflected to a greater 
extent by the spinal fluid than by the 
blood. Therefore, our investigations were 
extended to the protein-bound carbohy- 
drates of the spinal fluid. Methods for 
the determination of the various forms 
of bound carbohydrates in the spinal 
fluid have been worked out recently.® 
This paper describes the application of 
these procedures to the fluids of patients 
with various types of neurologic disor- 
ders. 


MATERIALS 


The cerebrospinal fluids from 150 pa- 
tients were collected. These were ob- 


tained by lumbar puncture and in a few 
instances by pneumoencephalography. 
The fluids were free from blood, and if 
turbid they were centrifuged until clear. 
Fluids were taken from 129 neurologic 
patients with such disorders as multiple 
sclerosis, neurosyphilis, neoplasia, epi- 
lepsy, cerebral thrombosis, infectious 
polyneuritis, and other miscellaneous 
neurologic diseases. Fifteen of the re- 
maining 21 fluids were from patients 
with non-neurologic disorders and were 
used as controls. The other six fluids 
were from pregnant women. Since the 
blood polysaccharides increase in this 
condition,” these fluids were handled 
separately from the control group. 
Spinal fluids from healthy persons 
were not obtainable. Therefore, for pur- 
poses of comparison, we used fluids from 
patients undergoing surgery for non- 
neurologic conditions under spinal anes- 
thesia. All patients were in good nutri- 
tional state, free from any systemic dis- 
ease known to affect the nervous system, 
and free from any disease or condition 
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known to cause elevation of the serum 
glycoproteins such as malignancy or in- 
fection. 


METHODS 


“Total polysaccharide,” alternately 
called bound carbohydrate or glycopro- 
tein, refers to carbohydrates associated 
with the protein. In the strict sense, 
polysaccharides are compounds _ that 
yield only simple carbohydrates on hy- 
drolysis. No evidence has as yet been 
obtained for their presence in the spinal 
fluid, although a polysaccharide has 
been isolated in small quantity from 
serum.* The method applied here re- 
quires alcohol precipitation of all the 
high molecular weight carbohydrates, 
whether in the free form or bound to 
the proteins. The total polysaccharides 
were determined as hexoses. The method 
has been described in detail by Roboz 
and co-workers.® 

“Gamma polysaccharides” are the car- 
bohydrates bound to the gamma glob- 
ulin. The gamma globulin is separated 
from the rest of the proteins by precipi- 
tation.” The precipitate is washed twice 
with 80 per cent ethanol to remove 
traces of the free sugars, dissolved in 1 
ml. of 1.25 per cent of sodium carbonate, 
and the solution is further treated as 
described.® 

The total protein was measured by a 
modification of the biuret method of 
Weichselbaum.'® Using the recommend- 
ed ratio of one volume of solution to one 
volume of reagent frequently resulted 
in a turbid solution. Since turbidity pro- 
duces higher readings in the colorimeter, 
the ratio was changed to 1.5 volumes of 
fluid to 3.5 volumes of reagent. This 
change of the ratio eliminated turbidity. 

The gamma globulin was determined 
according to Roboz and _ co-workers.° 


When only a small volume of fluid was 
available, the precipitated gamma glob- 
ulin was dissolved in only 2 ml. of 1.25 
per cent sodium carbonate and deter- 
mined directly as described. 

In the presentation of the results, the 
significance of variations of the average 
values from the control was calculated 
using the standard “t” test of signifi- 
cance. 


RESULTS 


Total Polysaccharide and Total Protein 
Content of the Spinal Fluid 

The average values for the total poly- 
saccharide and total protein content and 
ratios in the spinal fluids of the controls 
and patients with multiple sclerosis, neu- 
rosyphilis, brain tumors, epilepsy, cere- 
bral thrombosis, and infectious polyneu- 
ritis are shown in tables 1 and 2 and in 
figures 1, 2, 3, and 4. 

The average total polysaccharide and 
its ratio to the total protein in the con- 
trol show small deviations from the 
means. 

Multiple sclerosis. The diagnosis of 
this disease was based on the criteria 
suggested by Schumacher." All patients 
had clinical evidence of scattered and 
discrete lesions of the nervous system, 
with histories of exacerbation and remis- 
sion of the neurologic manifestations. 
The spinal fluids from 25 patients were 
studied for their polysaccharide and 
total protein content. Sixteen were in 
clinical exacerbation and nine were in 
remission. All were free from any seri- 
ous disease of any of the other organ 
systems. The results in table 1 show that 
the average total polysaccharide is mod- 
erately increased over the controls. The 
ratio, however, is significantly increased 
over that of the control. Statistical com- 
parison of the ratios in the groups in 
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TABLE 1 
TOTAL POLYSACCHARIDE AND TOTAL PROTEIN IN CEREBROSPINAL FLUID 


Average Total Average Total 


No. of Polysaccharide Protein 

Disease Cases mg./L. mg./L. 
Control 15 144+ 4.0 526 + 118 
Multiple sclerosis 25 185+ 5.6 484 + 182 
Neurosyphilis 24 22.2+ 69 539 + 136 
Brain tumors 16 42.8 + 51.5 853 + 671 
Cerebral thrombosis 6 23.7 + 13.2 504 + 244 
Infectious neuritis 5 28.8 + 11.1 1,337 + 436 
Idiopathic epilepsy 10 13.1+ 3.7 423 + 163 
Symptomatic epilepsy 8 182+ 7.5 452 + 171 


exacerbation and remission did not show 
any significant difference. 

Neoplasms of the central nervous sys- 
tem. The histologic type of the growth 
was established in ten of the 16 patients 
studied at operation or autopsy. Nine 
of the ten had primary neoplasms, six of 
these cases had astrocytomas, and the 
remaining three had ependymoblastoma, 
acoustic neuroma, and hamartoma, re- 
spectively. The tenth patient had me- 
tastatic bronchogenic carcinoma. 

The remaining six cases were diag- 
nosed clinically as neoplasms of the cen- 
tral nervous system. Three had primary 
malignant growths elsewhere, with man- 
ifestations of metastasis to the central 
nervous system. The other three prob- 
ably had primary tumors. 
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Fic. 1. Average values of protein-bound carbo- 


hydrates in various neurologic diseases. 


The average values of protein-bound 
carbohydrates of the cerebrospinal fluid 
in the proved and clinically diagnosed 
tumors are shown graphically in com- 
parison with the control in figure 2. 
The values are elevated in both tumor 
groups. The results show that the proved 
tumors have the highest total polysac- 
charide content. Figure 3 compares the 
ratios in cases of brain tumors with the 
controls. All the ratios are significantly 
elevated, with the greatest increase in 
the group of proved tumors. 

No direct correlation could be found 
between the histologic type of tumor 
and the values of the total polysaccha- 
ride and its ratio to the total protein. 
Although the highest ratios are associ- 
ated with the greatest increases of the , 
total proteins, it is significant that in 
some cases, even with normal protein 
contents, the ratios are elevated. 

Table 1 and figure 1 present the av- 
erage total polysaccharide in brain tu- 
mors as compared with other neurologic 
diseases. It can be seen that the greatest 
increase is found in brain tumors. AIl- 
though there are wide deviations of in- 
dividual values of the total polysaccha- 
ride and the total protein from the 
means, table 2 and figure 4 show that the 
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Fic. 2. Average values of protein-bound carbo- 
hydrates in different types of brain tumors. 


highest ratios are found in brain tumors 
as compared with other neurologic dis- 
eases. 

Cerebral thrombosis. The underlying 
vascular disease in the six cases studied 
was arteriosclerosis; one patient also had 
hypertension and another diabetes mel- 
litus. Four patients presented the syn- 
drome of middle cerebral artery occlu- 
sion. One patient had vertebral and 
basilar artery thrombosis, and another 
had a posterior cerebral artery occlusion. 
All spinal fluids were free from blood 
and had been obtained within 72 hours 
of the onset of the occlusive episode. 

The average total polysaccharide in 
the spinal fluid in this condition is mod- 
erately increased over the control and 
shows fairly wide variations from the 
mean. The average total protein does 
not differ markedly from the control, 
but the ratio is significantly increased. 

Infectious polyneuritis. All five cases 
studied had classical manifestations of 
the disease, with bilateral and symmetric 
weakness of all extremities and greatly 
diminished to absent deep tendon tre- 
flexes. Three patients had stocking-and- 
glove type of sensory loss. The spinal 
fluids had normal cell counts and the 
total protein values averaged 1,337 + 436 
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Fic. 3. Ratio of protein-bound carbohydrate to 
protein in brain tumor. 


mg./L. This is very high compared with 
the control value of 526 + 118 mg./L. 
The average total polysaccharide was 
moderately elevated, but its ratio to the 
total protein of 2.15 + 0.64 is lower than 
the control value of 2.74 + 0.89; howev- 
er the difference is not significant. 

Convulsive disorders. There were 18 
patients in this category. Ten were clas- 
sified as having idiopathic or essential 
epilepsy, and the remaining eight were 
diagnosed as having symptomatic or ac- 
quired epilepsy, based on the criteria of 
Forster.’ In the symptomatic group, 
five of the eight had histories of signifi- 
cant head injury, two had focal seizures, 
and in the remaining patient the seizures 
started at the age of 57 years. 

Idiopathic epilepsy. This group had 
the lowest average total polysaccharide 
content in the spinal fluid, 13.1 + 3.7 
mg./L. The average ratio of 3.09 + 0.98 
does not differ significantly from the 
control. 

Symptomatic epilepsy. While the av- 
erage total polysaccharide is higher than 
the control, it still shows very wide de- 
viations. The ratio is significantly in- 
creased over the control. 

Other miscellaneous neurologic dis- 
eases, The spinal fluids from 20 patients 
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TABLE 2 
AVERAGE RATIOS OF TOTAL POLYSACCHARIDE TO TOTAL PROTEIN IN CEREBROSPINAL FLUID 
Average Ratio 
No. of Total Polysaccharide 
Disease Cases Total Protein x100 P 
Control 15 2.74 + 0.89 
Multiple sclerosis 25 3.82 + 1.74 0.05 
Neurosyphilis 24 4.12 + 1.56 0.001 
Brain tumors 16 5.02 + 2.44 0.001 
Cerebral thrombosis 6 4.70 + 1.15 0.001 
Infectious neuritis 5 2.15 + 0.64 0.20 
Idiopathic epilepsy 10 3.09 + 0.98 0.30 
Symptomatic epilepsy 8 4.03 + 2.28 0.05 


with miscellaneous neurologic disorders 
were studied. This group included such 
conditions as familial cerebellar degen- 
eration, vitamin B deficiency polyneu- 
ritis, Tay Sach’s disease, herniated lum- 
bar intervertebral disk, cerebral atro- 
phy with alcoholism, congenital com- 
municating hydrocephalus, idiopathic 
and postencephalitic parkinsonism, and 
syringomyelia. In many of these cases 
the spinal fluids could be considered 
normal as far as the cell counts, total 
protein, chloride and glucose contents, 
the colloidal gold curve, and the serol- 
ogy were concerned. The average total 
protein was 350 + 208 mg./L. The total 
polysaccharide values ranged from 9.0 
to 35.0 mg./L. The ratios ranged from 
1.74 to 7.45. In nine of the 20 cases the 
ratios were above the upper limit of the 
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Fic. 4. Ratio of protein-bound carbohydrate to 
protein in various neurologic diseases. 


control value, while the total protein 
values were well within the average con- 
trol value. 

Infections of the nervous system. A 
case of torula meningitis and a case of 
viral encephalitis of undetermined type 
were studied. In the torula meningitis 
the spinal fluid had a total polysaccha- 
ride content of 93.0 mg./L. and a total 
protein level of 3,860 mg./L. The ratio 
was 2.44. In the case of viral encephali- 
tis the total polysaccharide of the spinal 
fluid was 57.9 mg./L., the total protein 
was 1.370 mg./L., and the ratio was 
4.23. Here it can be seen that, in spite 
of the higher total protein content of 
the spinal fluid in torula meningitis, the 
ratio is lower than that of the viral en- 
cephalitis and even falls within the range 
of the control value. 

Pregnancy. In view of the finding of 
elevated serum protein-bound carbohy- 
drates in this condition,? we determined 
the total polysaccharide content of the 
spinal fluid in order to determine if it 
is also increased. Spinal fluids taken dur- 
ing spinal anesthesia from six pregnant 
women were studied. Five underwent 
cesarean section during the last month 
of pregnancy, while the sixth patient un- 
derwent a dilatation and curettage for 
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TABLE 3 
GAMMA POLYSACCHARIDE AND GAMMA GLOBULIN IN CEREBROSPINAL FLUID 


Average 


Average Average Ratio 


No.of | Gamma Gamma Globulin G. Polysaccharide 


Disease Cases Polysaccharide mg./L. G. Globulin x100 P 
ta | Non-demyelinating conditions 10 1.8 + 0.8 37.2 + 15.0 4.84 + 2.81 
ey. Multiple sclerosis 21 8.9 + 4.6 129.0 + 60.3 6.90 + 3.23 0.05 
Re Neurosyphilis 26 8.0 + 2.5 151.0 + 55 6.90 + 3.23 0.70 


abortion during the third month of ges- 
tation. The average total polysaccharide 
was 15.2 + 6.1 mg./L., the average total 
protein was 404 + 59.3 mg./L., with a 
a ratio of 3.76 + 1.46. This ratio is sig- 
y nificantly increased over the control with 
, a “P” value of 0.05. 
Gamma Polysaccharide and Gamma 
Globulin Content of the Spinal Fluid 

Since gamma globulin has been found 
to be consistently elevated in the spinal 
fluid of patients with multiple sclerosis 
and neurosyphilis,*"* we extended our 
studies to this protein and its bound car- 
bohydrate. For comparison we used the 
average values of gamma polysaccharide 
and gamma globulin and their ratios in 
the spinal fluids from ten patients with 
nondemyelinating diseases, as deter- 
mined previously in this laboratory." 
The gamma globulin content of these 
fluids averaged 37.2 + 15.0 mg./L. and 
is within normal limits.®:1* 

The spinal fluids from 21 patients with 
multiple sclerosis were studied. Seven- 
teen were in clinical exacerbation and 
four were in remission. All had elevated 
gamma globulin levels with an average 
of 129 + 60.3 mg./L. 

The spinal fluids from 26 cases of neu- 
rosyphilis were studied. The average 
gamma globulin content was 151 + 55 
mg./L. 

The average values for the gamma 
polysaccharide, gamma globulin, and 
their ratios are shown in table 3. It can 


be seen that the gamma polysaccharide 
and gamma globulin values are marked- 
ly increased in multiple sclerosis and in 
neurosyphilis, as compared with the non- 
demyelinating diseases. However, the 
ratio is increased significantly only in 
multiple sclerosis. 


DISCUSSION 


The total polysaccharide in the spinal 
fluid shows the greatest increase in brain 
tumors, as compared to the control and 
other neurologic diseases. This is well 
illustrated in figure 1. In other neuro- 
logic conditions, with the exception of 
idiopathic epilepsy, a moderate eleva- 
tion of the protein-bound carbohydrates 
was obtained. On the other hand, the 
total protein content is highest in infec- 
tious polyneuritis, while it is only mod- 
erately elevated in the brain tumors. 
In the other neurologic diseases it does 
not deviate significantly from the control 
group. The lowest ratio of total polysac- 
charide to total protein is found in in- 
fectious polyneuritis, which has the high- 
est total protein value. As compared with 
the control, in some neurologic diseases 
where the average total protein is lower 
and the average total polysaccharide is 
higher, their ratios are significantly in- 
creased. The increase of the total poly- 
saccharide in these fluids cannot then 
be related merely to the increase of the 
total protein content. We have to as- 
sume that there is a selective elevation 
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in the protein fraction, or fractions, es- 
pecially rich in bound carbohydrates. 

Stary and co-workers’® determined the 
glycoproteins in the normal spinal fluid 
with the orcinol method after precipita- 
tion by trichoracetic acid. Since this 
method did not include the seromucoid 
fraction of the glycoproteins, their val- 
ues are lower than those of our control 
group. 

Paper electrophoretic studies on spinal 
fluid glycoproteins'*'*7 have shown that 
the greatest percentage of the bound 
carbohydrates are associated with the 
alpha and beta globulin, to a lesser de- 
gree with gamma globulin, and very 
little with albumin. An increase of these 
carbohydrate-rich fractions without a 
corresponding increase of the carbohy- 
drate-poor proteins could very well re- 
sult in an elevation of the ratio of the 
bound carbohydrates to the total pro- 
tein content. This increased ratio could 
occur even with a normal total protein 
value. 

Paper electrophoretic studies of the 
spinal fluid proteins in brain tumors by 
Cumings'* have shown an increase of 
the beta globulin. His studies on brain 
tumor extracts suggested that this frac- 
tion originates from the growth itself. 
In neurosyphilis and multiple sclerosis 
the increase of gamma globulin in the 
spinal fluid is well established.®'* In 
multiple sclerosis an increase of the beta 
globulin has also been reported.!® The 
increase of these protein fractions which 
are high in bound polysaccharides could 
account for the increase of the total 
polysaccharide vs. total protein ratios in 
these three conditions. 

In infectious polyneuritis, on the other 
hand, paper electrophoretic studies on 
the spinal fluid proteins®® have shown 
patterns similar to the normal fluid, with 
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an increase of the albumin in relation to 
the total proteins. The increase of this 
fraction which carries a very low carbo- 
hydrate content could explain the low 
ratio in this condition. This is also true 
for idiopathic epilepsy where the elec- 
trophoretic pattern of the spinal fluid 
proteins is within normal limits.*' All 
these are in agreement with our findings. 

The origin of the glycoproteins in the 
spinal fluid is related closely to the ori- 
gin of the proteins. Evidence has been 
presented** that the spinal fluid proteins 
are derived from the blood. Other work- 
ers”? have found indications that in 
pathologic conditions some of these pro- 
teins are synthetized within the nervous 
system. We have determined the total 
polysaccharide and total protein content 
in the lumbar and ventricular fluids from 
a patient with an astrocytoma of the oc- 
cipital lobe. In the ventricular fluid the 
total polysaccharide was 13.5 mg./L., 
the total protein was 430 mg./L., and 
the ratio was 3.14. In contrast, in the 
lumbar fluid the total polysaccharide 
was 120.0 mg./L., the total protein was 
1,159 mg./L., and the ratio was 7.55. 
As can be seen, all the values in the lum- 
bar fluid are greatly increased over those 
of the ventricular fluid, with the differ- 
ences far more than those reported.** 
The marked increase of the ratio in the 
lumbar fluid indicates a selective accu- 
mulation of carbohydrate-rich proteins. 
This would indicate that the tumor con- 
tributes in part to the increase of the 
protein-bound carbohydrates. 

Since the total polysaccharide in the 
serum of brain tumor patients has been 
reported to be elevated,’ we studied 
the relationship between the serum and 
spinal fluid protein-bound carbohydrates 
in a patient with an astrocytoma of the 
temporal lobe. In the spinal fluid the 
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total polysaccharide was 20.0 mg./L., 
the total protein was 528 mg./L., and 
their ratio was 3.79. The total polysac- 
charide and its ratio to the total protein 
are increased as compared to the con- 
trol values. In the blood the total poly- 
saccharide was 163.0 mg. per cent and 
its ratio to the total protein was 2.90. 
These values are increased as compared 
with those of normal blood,® where the 
total polysaccharide averaged 110+ 
15 mg. per cent and its ratio to the total 
protein was 1.60. These findings sug- 
gest that the increase of the total poly- 
saccharide in the spinal fluid could be 
the result of an overflow from the ele- 
vated blood glycoproteins, but does not 
exclude the possibility that the increase 
of the protein-bound carbohydrates in 
both blood and spinal fluid are manifes- 
tations of a generalized alteration in the 
metabolism of these substances in the 
body. 

The increase of serum glycoproteins 
has also been reported in degenerative 
vascular disease** and in pregnancy.’ 
While it is tempting to draw parallel 
conclusions here as is done above, we 
do not have similar data in these two 
conditions. It is interesting to note that 
increases of the spinal fluid total poly- 
saccharide occur in cerebral thrombosis 
where there is mainly destruction of 
tissue and in tumors where tissue prolif- 
eration is predominant. 

The persistent elevation of the total 
polysaccharide/total protein ratios in 
the spinal fluids of the groups of mul- 
tiple sclerosis patients in exacerbation 
and remission suggests that the disease 
process is continuously active during 
these two phases. However, these deter- 
minations were carried out in groups of 
patients during these two phases of the 
disease. Since it has been found that 
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the gamma globulin content of the spinal 
fluid has risen during exacerbation and 
fallen during remission,”* ideally the 
total polysaccharide content of the spinal 
fluid in the same patient during these 
stages of the disease should be investi- 
gated in order to clarify the changes 
that occur. 

It has been shown by these studies 
that in various neurologic diseases where 
the spinal fluid has been considered nor- 
mal, the total polysaccharide and its re- 
lationship to the total protein is often 
significantly increased. This determina- 
tion could then be considered as a more 
sensitive index for organic changes than 
the usual tests of cell count, total pro- 
tein, chloride and glucose contents, and 
the colloidal gold curve. 

A significant increase of the ratio be- 
tween the gamma polysaccharide and 
the gamma globulin has been found in 
experimental infection and immuniza- 
tion.** Obviously here the increased ratio 
is a manifestation of antibody formation. 
While the rise of the gamma globulin 
and its bound carbohydrate in neuro- 
syphilis is due to antibody formation 
against the causative organism, this rela- 
tionship does not hold for multiple scle- 
rosis where an infectious etiology is very 
unlikely.** The significance of the in- 
creased ratio in multiple sclerosis awaits 
further study. 

The determination of the polysaccha- 
ride and its ratio to the protein in the 
spinal fluid can be of definite diagnostic 
aid in neurologic diseases, especially 
brain tumors. It would also be useful 
in assaying the organicity of seemingly 
functional complaints. Further study on 
the fractionation of the spinal fluid gly- 
coproteins and examination of their car- 
bohydrate contents is needed to estab- 
lish whether they increase in different 
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patterns which might be characteristic 
of certain neurologic diseases. 


SUMMARY 


1. Total polysaccharide and total pro- 
tein and their ratios were determined in 
the spinal fluids from 129 patients with 
various neurologic disorders. The spinal 
fluids from 15 patients with non-neuro- 
logic diseases were used as controls. 

2. The greatest increase of the total 
polysaccharide is found in brain tumors. 
The total polysaccharide content is mod- 
erately increased in the spinal fluid of 
patients with multiple sclerosis, neuro- 
syphilis, cerebral thrombosis, sympto- 
matic epilepsy, infectious polyneuritis, 
and other neurologic diseases. It is not 
increased in idiopathic epilepsy. 

3. The ratio of the total polysaccha- 
ride to the total protein is increased sig- 
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@ The small number of fibres in the anterior pyramids, on the one hand, has 
appeared to be insufficient for the conveyance of the orders of the will to all 
the muscles of the trunk and limbs; and the existence of paralysis on the side 
injured in the encephalon, on the other hand, has contributed to lead to the 
actually admitted opinion that the voluntary motor fibres make a part of their 
decussation in the medulla oblongata, and the other part in the pons Varolii, 
and also higher up between the two sets of tubercula quadrigemina and the 
two cerebral peduncles. Long ago Cruveilhier had said that “the small fascicles, 
called anterior pyramids, cannot be sufficient for the extensive phenomena in- 
dicating a crossing of action in the brain.” A man of great authority in physiol- 
ogy as well as in pathology, Dr. R. B. Todd, says that “anatomy suggests that 
a lesion limited to either anterior pyramid would affect the opposite side of 
the trunk, for it is known that such an effect follows disease of the continua- 
tion of it in the meso-cephale or crus cerebri; and that lesions limited to the 
potserior half of the medulla oblongata, on either side, would affect the same 
side of the body, no decussation existing between the fibres of opposite resti- 


form or posterior pyramidal bodies.” 


C. E. Brown-Séquard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published i in 1860. 
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Hearing and Speech in Infantile Hemiplegia 
Before and After Left Hemispherectomy 


Robert Goldstein, Ph.D., Allan C. Goodman, Ph.D. and Robert B. King, M.D.* 


ALTHOUGH about 50 cases have been de- 
scribed in which hemispherectomy has 
been performed on patients with infan- 
tile hemiplegia, there has been little dis- 
cussion of quantitative measures of audi- 
tory function in these patients. The 
qualitative descriptions indicate, how- 
ever, that auditory thresholds and un- 
derstanding of speech were normal prior 
to and following surgery. 

While the cerebral abnormality which 
led to infantile hemiplegia did not dis- 
turb the speech and language of most 
of the patients, it prevented a few of 
them from developing useful speech.'-* 
Removal of the abnormal cerebral hemi- 
sphere did not further impair the speech 
of the patients. Occasionally there was 
improvement in the ability to speak.’ 

We shall present quantitative findings 
on the hearing of four patients and a 
discussion of the speech of these pa- 


tients. 


CLINICAL DESCRIPTION 


All four patients had right hemiplegia 
from infancy or early childhood. Their 


ages at time of the hemispherectomy 
were 12%, 30, 35, and 37. All four had 
had generalized seizures; two of them 
also had focal seizures. One patient had 
frequent seizures at the time of hospi- 
talization. 

The intelligence quotients of the pa- 
tients on the full-scale Wechsler-Belle- 
vue test were 43, 58, 61, and 97 pre- 
operatively, and 54, 67, and 65 postop- 
eratively. The fourth patient was not 
tested postoperatively. The general be- 
havior of all four patients, however, was 
indicative of considerably greater intel- 
lectual capacity than is implied by each 
of their scores. The most intelligent of 
the group completed two years of col- 
lege. Her education was interrupted be- 
cause of uncontrolled seizures. The oth- 
ers had only two to four years of pri- 
mary schooling. 

All four patients had severe and parox- 
ysmal behavioral disorders. They were 
forgetful, belligerent, assaultive, and de- 
structive, and were susceptible to ap- 
parently unprovoked outbursts of violent 
rage. Two of the patients had been hos- 
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TABLE 1. 
DETAILED RESULTS OF HEARING TESTS BEFORE AND AFTER LEFT HEMISPHERECTOMY 
DISCRIMINA- 
| THRESHOLD LOSS TION LOss 
| Pure Tones Speech 
CASE 250 500 1000 2000 3000 4000 6000 8000 | W-2+ | RH* W-22** 

1 R— Pre 0 —5 0 —5 0 10 15 15 1 36% 
52% 

Post 10 5 5 0 —10 10 25 10 0 42% 16% 
54% 
| L— Pre | -10 —5 0 -10 5 10 10| 3 24% 
30% 

| Pot | -5 -10 -5 -5 5 10 10 2| 6 | 16% 8% 
cr 
| 46 a 
2 R— Pre —5 0 0 0 5 5 0 0 —2 38% 
30% 


Post | —10 -10 -10 —5 —5 —5 —10 2 28% 4% 


36% 
L— Pre | 5 5 —5 —5 0 0 0 —5 3 16% 
| } 
| Post | —10 -10 -10 -10 -10 —5 20 —5 —2 18% 4% 
20% 
a 3 R— Pre 10 10 5 5 10 10 0 10 
fi Post | —10 -10 —10 0 10 15 0 10 8 50° 18% 
42% 
L— Pre 15 15 10 5 10 60 25 10 


4 R— Pre -§ -5 <5 5 10 5 5 5 2 44° 
44° 

Post | —5 0 0 0 15 10 20 25 3 46% 


Post 5 0 0 0 10 10 15 20 | -1 18% 


+Spondiac words. Recorded version: CID Auditory Test W-2. 

*Monosyllabic | words. Recorded version: Rush Hughes recording of the Psycho-Acoustic Laboratory’s 
d lists of 50 words. 

words. version: Test W-22. Ira J. Hirsch recording of modified 
form of the Psycho-Acoustic y’s p d lists 


: | Post | 5 5 -5 —5 0 45 40 20 | 5 18% 0% 
L— Pre 0 -10 -10 -10 -10 0 —4 18% 
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pitalized for a number of years; the other 
two were seen in consultation as a final 
step prior to their being institutionalized 
for behavioral disorders. Hemispherec- 
tomy was recommended primarily in an 
effort to bring about improvement in 
behavior, and also in one case to con- 
trol frequent, severe seizures. 

The entire cortex of the abnormal 
hemisphere was removed, and in two 
cases the head of the caudate nucleus 
was removed. The thalamus and len- 
tiform nuclei were carefully excluded 
from the resected tissue. 

A more detailed description of the 
neurologic findings and behavior in these 
four patients before and after hemi- 
spherectomy will be described in a 
later report. 


HEARING AND SPEECH 


Tests of hearing were performed pre- 
and postoperatively. The speech of one 
patient was recorded prior to surgery; 
the speech of all four patients was re- 
corded postoperatively. These studies 
were made in the intervals between vio- 
lent outbursts by the patients. The pa- 
tients were cooperative and the results 
of the tests are reliable. 


HEARING 


In assessing the hearing of these pa- 
tients, we were concerned primarily with 
measurements of threshold and of dis- 
crimination. 

We determined the threshold for pure 
tones ranging in frequency from 250 to 
8,000 cycles per second. We lowered and 
raised the intensity of each tone until 
we found the intensity of the sound 
which could just be heard and recorded 
this level as the threshold. 

For measuring the threshold of intel- 
ligibility for speech, we used bisyllabic 
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words with equal stress on each syllable 
(spondees). We used a recorded ver- 
sion of the test known as CID Auditory 
Test W-2.4 The words were presented 
to one ear at a time through earphones. 
The intensity of the recorded speech was 
gradually reduced until a level was 
found below which the patients could 
not repeat half of the words correctly. 
This level was recorded as the threshold. 

In clinical audiometry, any threshold 
ten decibels below (—10) or ten deci- 
bels above (10) normal threshold (0) 
is considered to be within the normal 
range. Thus, according to the data in 
table 1, none of our patients suffered 
a significant loss of sensitivity either for 
pure tones or for speech. We do not 
attribute any significance, as far as the 
cerebral damage or hemispherectomy is 
concerned, to the relatively small hear- 
ing losses for the high frequencies. 

In the test of the discrimination for 
speech, monosyllabic words are present- 
ed to the listener at an intensity suffi- 
ciently above his threshold so that all 
the words are loud enough to be heard 
comfortably. The words are again pre- 
sented to one ear at a time through ear- 
phones. Results of the test can be ex- 
pressed in terms of “discrimination loss,” 
that is, in percentage of words incorrect- 
ly identified or missed entirely. 

Each list of 50 words used for this 
purpose is phonetically balanced with 
regard to the frequency of occurrence 
of the various phonetic elements of the 
English language.* In general, it is more 
difficult to identify the monosyllabic 
words correctly than it is to identify the 
bisyllabic words used in measuring the 
threshold of intelligibility for speech. 

We used two recorded versions of the 
phonetically balanced lists of words. 
One will be designated RH and the 


— 
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other W-224 (see table 1). Almost 
invariably, more words are incorrectly 
identified with the RH version than 
with the W-22 version.* The lists of 
words used in both sets of recordings 
are similar. The important difference 
between the two versions, which prob- 
ably accounts for the difference in dif- 
ficulty, is that the speaker in the RH 
version enunciates his words much less 
distinctly than the speaker in the W-22 
version. Although in general these mono- 
syllabic words are more difficult to iden- 
tify than are the bisyllabic words used 
in testing the threshold of intelligibility 
for speech, a person with normal hearing 
will not miss more than 20 per cent of 
words in the RH version and usually 
not more than 5 or 10 per cent. Persons 
with normal hearing seldom miss more 
than 5 per cent in the W-22 version. 

In all instances the level of speech de- 
livered to the ear of the listener was 
approximately 70 decibels above his 
threshold of intelligibility for speech, as 
determined by the W-2 (spondee) test. 
Although it is usually recommended that 
the words be presented only 30 to 40 
decibels above this threshold, we find 
that patients prefer a louder voice for 
comfortable listening. 

In spite of the normal thresholds, there 
seemed to be a significant impairment in 
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discrimination for the words in the RH 
test. On the average 45 per cent of the 
words were either incorrectly identified 
or missed in the right ear, the ear con- 
tralateral to the pathologic hemisphere, 
compared to an error of 20 per cent in 
the left ear, the ear contralateral to the 
intact hemisphere. The discrimination 
loss of 20 per cent in the left ear may 
or may not be within the normal range. 
Although the scores on the W-22 test 
were within the normal range, they also 
indicated poorer discrimination in the 
right ear than in the left in two of three 
patients. 

The measured impairment in the dis- 
crimination of speech has a parallel in 
the report of three of the patients on 
the distinctness of the speech presented 
to each ear. Two of the patients volun- 
teered after the tests of discrimination 
that the words sounded “clearer” in the 
left ear than they did in the right. A 
third patient made the same comment 
when asked about the clarity of the 
speech. A fourth patient (No. 1) did 
not note any difference in clarity. The 
patients commented, when questioned, 
that even the pure tones did not sound 
as clear in the right ear. 

Because of the uniformity of the find- 
ings, the results from all of these hearing 
tests have been summarized in table 2. 


TABLE 2. 
SUMMARY OF HEARING TESTS BEFORE AND AFTER LEFT HEMISPHERECTOMY 
THRESHOLDS DISCRIMINATION 
Pure Tones Speech (W-2) RH W-22 
Left Ear Normal Normal 20% Error (normal?) 4% Error (Normal) 
Right Ear Normal Normal 45% Error (abnormal) 13% Error (Normal?) 


if 
|| 
4 
wt 
mt 
| 
“4 


HEARING AND SPEECH AFTER HEMISPHERECTOMY 873 


SPEECH 

The speech of the patients, while 
somewhat lacking in proper control of 
loudness or tempo, gave no evidence of 
aphasia. However, we did not adminis- 
ter any formal tests which might have 
revealed disturbances of language that 
were not apparent in ordinary conversa- 
tion. Vocabulary and language seemed 
commensurate with apparent intellec- 
tual ability and level of education. 

Although we recorded the speech of 
only one patient (No. 4) before hemi- 
spherectomy to compare with records 
made postoperatively, it was apparent 
that speech was not adversely affected 
by the surgery. We observed uniform im- 
provement in the modulation of speech 
in three patients. 

One of the patients (No. 1) gave bi- 
zarre responses during the hearing tests 
in the postoperative session. During the 
test of the threshold of intelligibility for 
speech, he replied not simply with the 
word presented to him but would use 
that word in a phrase or sentence. For 
instance, in response to the word “air- 
plane,” he said “airplane takes off from 
the ground.” During the test of the dis- 
crimination for speech, the patient would 
often reply with a word associated with 
the word presented. For example, for 
“have” he said “given,” for “arm” he said 
“hand,” and for “wave” he said “water.” 
We had to repeat the instructions for 
replying before he began repeating the 
exact word that was said to him. During 
another part of the test he added the 
sound “ee” to each of the words: he 
said “huggy” for “hug,” “chappy” for 
“chap,” “tiley” for “tile,” and so on. 


DISCUSSION 


The results of the auditory tests on 
these four patients with right infantile 


hemiplegia before and after left hemi- 
spherectomy confirm quantitatively the 
qualitative observations made previously 
in other similar cases. We have added 
the observation of impaired ability to 
understand somewhat distorted s 

in spite of normal thresholds for pure 
tones and speech. This impairment is 
marked in the ear contralateral to the 
pathologic hemisphere and did not 
change after hemispherectomy. 

Bocca and others’ in Italy reported 
similar findings in cases of unilateral 
temporal lobe tumor. For their test of 
discrimination for speech, they distorted 
speech by filtering out most of the high- 
frequency components. Sixty to 80 per 
cent of this distorted speech was under- 
stood correctly by “normal subjects.” 
The patients with tumors of the tem- 
poral lobe, however, missed a larger per- 
centage of the words even though they, 
too, had normal thresholds. In 13 of 14 
cases, more words were missed when 
presented to the ear contralateral to the 
pathologic temporal lobe than when de- 
livered to the ear contralateral to the 
intact temporal lobe. The impairment in 
discrimination in both ears diminished 
or disappeared, however, in 20 to 30 
days following excision of the affected 
temporal lobe. 

It is impossible to determine from ex- 
isting studies whether specific lesions in 
the temporal lobe are responsible for the 
impairment in discrimination, or wheth- 
er damage to cerebral tissue in general 
is responsible. Bocca and others’ did, 
however, point out that, when preopera- 
tive tests failed to show an impairment 
of discrimination for distorted speech, 
the tumor did not itvolve the “auditory 
area” of the temporal lobe. When the 
“auditory area” was removed with other 
affected portions of the cortex, in these 
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cases discrimination was affected. It will 
be necessary to test auditory function in 
many patients with localized cerebral 
lesions other than in the temporal lobe 
to resolve this question. 

Bilateral representation of auditory 
stimuli in the cerebral cortex has been 
described,® and our studies of thresholds 
for pure tones and speech tend to sup- 
port this concept. The results of our 
tests of the discrimination for speech 
with the RH test suggest that cerebral 
mechanisms for this degree of discrim- 
ination may have a major representation 
in the hemisphere contralateral to the 
ear tested. Because discrimination did 
not improve in either ear following left 
hemispherectomy, it would appear that 
the preoperative impairment did not re- 
sult from a nociferous influence of re- 
mote abnormal cortex on supposedly 
normal cortex. These observations may 
reflect primarily a discriminatory deficit 
which may be common to other sensory 
modalities and do not represent simply 
an auditory abnormality. 

Our observations on the speech of pa- 
tients with right infantile hemiplegia 
before and after hemispherectomy con- 
firm the majority of observations pre- 
viously reported. The improvement we 
noted in the speech of these patients 
accompanied a much more striking im- 
provement in their general behavior. 
The improvements following surgery 
suggest that abnormal activity in the 
pathologic hemisphere may disrupt the 
functioning of the intact hemisphere." 
Removal of the left hemisphere may 
have removed the disrupting influences 
on the right hemisphere so that perhaps 
speech, as a reflection of the improved 
behavior, was more nearly normal. For 
this reason we do not suggest that the 
hemispherectomy had a primary influ- 
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ence on speech as such in these patients. 
We cannot contribute to the under- 
standing of the problem of handedness 
and cerebral dominance, because all 
four of the patients were compelled by 
their hemiplegia to be left-handed from 
early childhood. If we accept the con- 
that “left-brainedness” occurs 
in the large majority of the population, 
then our findings can serve as a partial 
confirmation of the ditcum?* that, if 
there is damage to the dominant cerebral 
hemisphere at a very early age, the other 
hemisphere will assume control of the 
functions of speech and language. 


SUMMARY 


Auditory tests were performed on four 
patients with right infantile hemiplegia 
before and after removal of the abnor- 
mal left cerebral hemisphere. Recording 
of the speech of one patient was made 
preoperatively and of all four patients 
postoperatively. 

Preoperative testing showed normal 
thresholds in both ears for pure tones 
and for speech. By contrast, the ability 
to identify relatively difficult words pre- 
sented at intensities above threshold was 
not normal. About 45 per cent of the 
words presented to the ear contralateral 
to the pathologic hemisphere were iden- 
tified incorrectly, as compared to an in- 
correct identification of only about 20 
per cent of the words presented to the 
left ear. The audiometric records follow- 
ing hemispherectomy did not differ sig- 
nificantly from the preoperative records. 

The patients’ speech, while somewhat 
lacking in proper control of loudness 
or tempo, gave no evidence of aphasia. 
Vocabulary and language were commen- 
surate with intellectual capacity and 
level of education. Speech was not af- 
fected adversely by the surgery. 
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™@ Epilepsy seems to consist essentially in an increased reflex excitability of 
| certain parts of the cerebrospinal axis, and in a loss of the control that, in 
' normal conditions, the will possesses over the reflex faculty. The base of the 


” encephalon, and especially the medulla oblongata, is the most frequent seat 
of the increase in the reflex excitability, so that this part of the nervous centre 
= is the ordinary seat of epilepsy. The disturbance in the functions of the cere- 
is bral lobes, during and immediately after a fit, and in the interparoxysmal pe- 
e riods, is chiefly due to the alterations taking place in the brain during the fits. 
al This hitherto mysterious coincidence of loss of consciousness, or, in other words, 
™ loss of function of the cerebral lobes, with an increased action of the base of 
- the encephalon, in a complete epileptic seizure, may now be easily explained. 
0 I have tried to show that the same cause that produces the first convulsions in 
4 some muscles of the neck, the eye, the larynx, and the face, produces also a 
contraction of the blood vessels of the brain proper, which contraction is nec- 
a essarily followed by the loss of consciousness. I am happy to state that two 
very able German experimenters — Messrs. Kussmau! and Tenner —led by 
s. researches in several respects different from mine, have arrived at the same 
at explanation. 
“1 C. E. Brown-Séquard in Lectures on the Physiology and 
a. Pathology of the Central Nervous System, published in 1860. 
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Familial Cerebello-Olivary Degeneration 
with Late Development of Rigidity 


and Dementia 


Harold R. Carter, M.D. and Chantana Sukavajana, M.D.* 


THE Group of cerebellar degenerations 
present an intriguing neurologic prob- 
lem which is still in need of further 
clarification, despite the masterly de- 
scriptions of the older workers and the 
present revival of interest in the subject. 
In his recent monograph, Greenfield' 
has pointed out how unsatisfactory is the 
term, Marie’s ataxia, and he has empha- 
sized the absence of any pathologic basis 
which might distinguish this condition. 
More outspoken was Holmes* stating, 
“Under the term hereditary cerebellar 
ataxia many cases have been described 
without any regard to the exact nature 
and localization of the pathologic le- 
sions.” Relevant also is his observation 
that “Marie attempted to define a new 
clinical type by collating the cases which 
had been published by Fraser,’ Brown,* 
Nonne,® and Klippel and Durante,® and 
that when his paper was originally pub- 
lished, he himself had not observed any 
case which he could include in it. At 
that time the nature of the disease had 
been determined by postmortem exam- 
ination in two only of these cases.” Nev- 
ertheless, the term is still employed." 


From his studies, Greenfield conclud- 
ed that there are two main types of 
hereditary cerebellar ataxia, both pre- 
senting in a rather uniform manner with 
the onset of progressive disequilibration 
in middle age. The cortical cerebellar 
atrophies are characterized pathologi- 
cally by marked loss of Purkinje cells, 
especially in the superior vermis. The 
prototype of this group is the familial 
form described by Holmes‘ and is clear- 
ly cerebellofugal. The other type, de- 
scribed by Menzel® in familial form and 
later in sporadic form by Déjerine and 
Thomas” as olivopontocerebellar degen- 
eration, shows loss of Purkinje cells, 
more marked in the hemispheres than 
the vermis, and degeneration of pontine 
nuclei and middle cerebellar peduncles. 
Here the distribution of the lesions is 
cerebellopetal. 

Hereditary cerebellar disease of either 
variety may be accompanied by involve- 
ment of basal nuclei, and this is illus- 
trated by the present paper which is 
concerned with a Spanish-American fam- 
ily of 19 children, several of whom de- 
veloped disturbance of gait, ataxia, trem- 
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ors, and speech difficulty in late child- 
hood. The father appeared to have trans- 
mitted this tendency, since he developed 
a similar condition at 44 years of age. 
This report describes the clinical findings 
in the father and six afflicted children, 
three of whom died of the disease. The 
results of two postmortem examinations 
are presented. 


REPORT OF CASES 


Case 1. v.o.n. (Father). This patient was 
first seen in 1946 at the age of 47. At this time 
he complained of difficulty in walking for four 
years and described his gait, particularly when 
fatigued, as that of a drunken man. 

Examination revealed a combination of dis- 
equilibration and ataxia. He walked on a wide 
base, falling indiscriminately to right or left; 
in addition, there was demonstrable ataxia in 
the left arm and leg as shown by slowness and 
irregularity of rapidly alternating and repeated 
tapping movements. The finger-nose and heel- 
knee-shin tests confirmed errors in rate, range, 
direction, and force. Nystagmus was not pres- 
ent. There was no evidence of spasticity, but 
the left knee jerk was somewhat increased and 
the plantar response extensor in type. General 
examination revealed nothing of significance. 
The cerebrospinal fluid was normal. 

During the next four years the patient’s con- 
dition deteriorated steadily, and by 1951 a 
moderate degree of organic dementia was pres- 
ent which necessitated commitment to a men- 
tal hospital. He was alternately apathetic and 
irascible without cause, with gross impairment 
of recent memory, judgment, and criticism. He 
sat in a fixed posture reminiscent of a parkin- 
sonian immobility, unblinking, and with few 
spontaneous movements of the eyes. Saliva 
drooled from the mouth, and his speech was 
slurred and syllabic in quality. The head 
showed a rhythmic to-and-fro titubation at 
three to five cycles per second. The rest of the 
cranial nerves showed no abnormality, except 
for a rapid palatal nystagmus. The previously 
noted ataxia and disequilibration were now 
almost totally disabling, and there was marked 
tremor in both upper limbs on attempting voli- 
tional movement. The limbs showed a consid- 
erable degree of plastic rigidity. The reflexes 
were very difficult to obtain, but no asymmetry 
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was noted and the plantar responses were 
flexor. No definite alteration in any sensory 
modality was observed. 

When last seen in 1954, there had been fur- 
ther deterioration. The patient was grossly 
demented, bedridden, and unable to feed him- 
self due to severe ataxia of the upper limbs. 
Death occurred that year. 

Case 2. j.u.L. This case, the eldest child 
of case 1, commenced his illness in 1936 at 
the age of 15. The initial complaint was of 
progressive awkwardness at first in the legs 
and later in the arms. When first seen at the 
age of 20, there was marked generalized ataxia 
on volitional movement, with an_ irregular, 
jerky staccato speech. The cranial nerves, mo- 
tor, and sensory systems were otherwise intact. 
Steady deterioration took place in the next four 
years, with the development of a generalized 
plastic rigidity and the presence of increased 
though symmetric deep reflexes and bilateral 
extensor plantar responses. The face was ex- 
pressionless, with open, drooling mouth, and 
the speech was now slow and slurred but still 
with an explosive quality to it. 

By 1948, age 27, a mild organic dementia 
was present, and he was admitted to a mental 
hospital; he died there at the age of 30. Dur- 
ing the terminal phase of his illness he was 
bedridden and immobile, with gross general- 
ized rigidity and violent ataxia on attempted 
movement. His occasional utterances were 
quite unintelligible, and there was considerable 
mental deterioration. Nystagmus was not noted 
at any time. 

Case 3. c.u.R. This patient, the eldest 
daughter, was seen in 1946 with a history of 
gradual onset of unsteadiness in walking since 
the age of 14. Examination showed a gener- 
alized rigidity of moderate degree. Her gait 
was bizarre, combining propulsive features with 
ataxia. She walked rapidly in an attitude of 
general flexion, with her arms spread out side- 
ways and swinging wildly as if in an attempt 
to balance herself. Irregular, coarse action 
tremors were present in all limbs. The expres- 
sion was one of fixed fatuity, with considerable 
drooling of saliva, and a slurred dysarthria was 
noted. No nystagmus was seen. 

By 1950 the patient was demented, bedrid- 
den, and attempts at speech were completely 
unintelligible. There was marked generalized 
rigidity with extensor plantar responses. Death 
occurred in this year from bronchopneumonia. 
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Case 4. p.e.R. This patient was seen in 
1951 at 21 years of age. He was serving in the 
United States Marine Corps as an instructor in 
swimming. He complained that from time to 
time his hands were shaky and clumsy on 
movement and that occasionally he staggered 
and his whole body felt unsteady. 

Examination showed only some awkwardness 
and unsteadiness of the right leg, with no other 
signs in the nervous system. 

Case 5. ¥F.R.E. This case was the second 
eldest son and the first in the family to develop 
the disease. At the age of seven in 1929 he 
developed difficulty in walking which pro- 
gressed so that by the age of nine, he exhib- 
ited a wide-based steppage gait with some 
ataxia on formal testing but no other definite 
signs in the nervous system. Tremor of the 
hands, progressive rigidity, and dementia en- 
sued, leading to death at the age of 11. Un- 
fortunately no autopsy was obtained. 

Case 6. s.1.L. At the age of 11 in 1946 this 
boy complained of dizziness and difficulty in 
walking and showed a mild unsteadiness of 
gait. There was no intellectual deterioration. 

During the next three years there was pro- 
gression of his symptoms so that by 1949, in 
addition to generalized ataxia, there was men- 
tal dulling and the appearance of a plastic 
rigidity, particularly in the left arm. The face 
became expressionless and a static tremor of 
the right arm and leg developed. At this time 
impairment of the extraocular movements oc- 
curred, which progressed in the next two years 
to complete external ophthalmoplegia. 

In 1952 dysarthria and drooling of saliva 
were severe, wild ataxia was present on at- 
tempted movement of any extremity, and at 
rest there were coarse static tremors of all 
limbs. When last seen in 1955, there had been 
further slow deterioration. 

Case 7. L.a.w. This patient was seen at the 
age of 12 in 1951, when he presented with 
mild, generalized, symmetric ataxia. No altera- 
tion of reflexes was observed, and there was no 
nystagmus at this time. When last seen in 
1955, there had been no progression of his 
symptoms. 

In general, therefore, the symptoma- 
tology of the disease unfolded in a ster- 
eotyped pattern, the initial symptom in 
all cases being disequilibration with 
awkwardness and unsteadiness on walk- 
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ing. This was followed sooner or later, 
and in the children this occurred earlier 
than in the father, by the appearance of 
rigidity and dementia, usually the rigid- 
ity preceding the dementia by a short 
period. At this time the cerebellar signs 
were much more marked and were ac- 
companied by speech disturbances. It 
was noted that nystagmus did not ap- 
pear, but in one case there was limita- 
tion of external ocular movements lead- 
ing to complete external ophthalmo- 


plegia. 
PATHOLOGIC DESCRIPTION OF CASES 


Case 3. The central nervous system showed 
the following gross findings: The weight of 
the brain was 780 grams; that of the cerebellum 
was 60 grams. The cerebrum showed marked 
diffuse atrophy. The external configuration was 
normal. The deep white matter along the cor- 
pus callosum was increased in consistency. 
There were no gross lesions in the basal gan- 
glia. The cerebellum was greatly atrophic and 
the folia were shrunken. The pons and me- 
dulla were somewhat reduced in size. The 
spinal cord appeared grossly normal. 

Microscopically the cerebral cortex exhibited 
diffuse atrophy on examination with Nissl stain. 
The stratification was indistinct. The nerve 
cells were packed closely together due to de- 
creased intercellular substance. In some fields 
the third and fifth layers were poor in cells. 
The thickness of the cortex showed reduction 
to one-third of normal in some areas. The nerve 
cells in general were in good condition, aside 
from mild degenerative changes. Blanching of 
neurons and ghost cells was seen in several 
instances. On the whole, there was very little 
glial activity. The protoplasmic astrocytes were 
somewhat increased in number and occasional 
nuclei were enlarged. The picture in all cor- 
tical areas examined was essentially the same. 
The white matter showed a mild degree of de- 
myelination. The number of large nerve cells 
in the corpus striatum was slightly reduced. 

The cellular pattern in the nucleus ventralis 
lateralis of the thalamus was somewhat irregu- 
lar, and there were small patches with outfall 
of nerve cells and a few ghost cells. This was 
accompanied by mild proferation of astrocytes 
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Fic. 1. Cerebellar cortex showing absence of Purkinje cells and rarefaction of granular layer. Niss] stain. 


Fic. 2. Substantia nigra showing outfall of pigmented nerve cells. Nissl stain. 
Fic. 3. Cerebellar cortex showing empty baskets. Von Braunmuehl silver stain. 
Fic. 4, Gliosis of inferior olivary nuclei. Phosphotungstic acid hematoxylin stain. 


and oligodendroglia cells. There were, however, 
numerous well preserved cells. 

The most conspicuous lesions were found in 
the cerebellum. The molecular layer was thin but 
free of abnormal glial reactions. The majority 
of Purkinje cells had disappeared (figure 1). 
Some of the remaining ones were in good con- 
dition; others were very small and had light, 
indistinct cytoplasm and dark nuclei. Silver 
stain failed to reveal the baskets of the missing 
Purkinje cells, and nerve fibers were poorly 
represented throughout the cerebellum. Only 
the transverse fibers connecting the basket cells 
were better preserved. The thickness of the 
granular layer was reduced to one-third or one- 
fourth of normal. The individual granule cells 
appeared normal but widely separated from 
each other. The subcortical white matter exhib- 
ited degeneration with a moderate degree of 


protoplasmic and fibrillary gliosis. The dentate 
nuclei were well preserved; the astrocytes were 
more numerous and somewhat larger than nor- 
mal. The olivary nuclei exhibited nearly com- 
plete loss of ganglion cells; only one or two 
were preserved in a low-power field; there 
was a moderate proliferation of protoplasmic 
glia. The intra- and periolivary myelinated 
fibers were degenerated. The pyramidal tracts 
and external arcuate fibers were not involved. 
The pons was smaller than normal, in keeping 
with the general brain atrophy. The pontine 
nuclei and fiber masses, however, showed little, 
if any, evidence of degeneration. Sections of 
the spinal cord were not satisfactory due to the 
presence of artifacts; however, serious lesions 
did not appear to be present. , 

Case 2. Gross appearance of the brain: The 
meninges and blood vessels weré normal. The 
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weight of the whole brain was 755 grams, that 
of the cerebellum 55 grams. The frontal lobes 
showed a moderate degree of shrinkage of gyri 
and wide sulci, in contrast to the other lobes. 
The cerebellum was smaller than normal and 
showed atrophy of the folia. The pons and 
medulla oblongata likewise were smaller than 
normal. The ventricular system and basal gan- 
glia were not remarkable. 

Microscopic examination: The cerebral cor- 
tex showed diffuse atrophy, especially in the 
frontal lobes. The stratification was indistinct 
in some convolutions. Elsewhere, band-shaped 
outfall was seen in the third and fifth layers. 
Most of the ganglion cells showed nonspecific 
degenerative changes. The white matter showed 
a mild degree of demyelination throughout, 
mainly in the frontal lobes. There was slight 
overgrowth of large protoplasmic astrocytes 
without gliosis. The globus pallidus showed loss 
of nerve cells and mild gliosis in some areas. 
There was a marked loss of pigmented cells 
in the substantia nigra on both sides with 
macro- and microglial overgrowth and with 
extraneuronal scattering of melanin granules 
(figure 2). 

The cerebellar lesions greatly resembled those 
of the first case, with the following differences: 
There were practically no well preserved Pur- 
kinje cells; the baskets were visible in silver 
stain (figure 3); the granular layer was some- 
what less damaged; and the nerve cells of the 
dentate nucleus contained some fatty pigment. 
In the inferior olivary nuclei only a few gan- 
glion cells were left, and there was extensive 
fibrillary gliosis (figure 4). The intra- and 
periolivary myelinated fibers were sparse and 
degenerated. In the pons the number and size 
of ganglion cells were decreased, and there was 
protoplasmic and fibrillary gliosis, especially on 
the right. The pontocerebellar fibers were de- 
generated and scanty, without glial replace- 
ment. The pyramids were normal. 

Summary of Pathologic Findings. The 
outstanding feature of these two cases 
was the almost complete absence of the 
Purkinje cells, with preservation of bas- 
ket fibers. The granular layer was less 
affected. The neocerebellum and paleo- 
cerebellum were equally degenerated. 
Marked atrophy of the inferior olivary 


nuclei was present. The cerebral cortex 
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was atrophic. There was loss of pig- 
mented cells in the substantia nigra. 
Associated with cerebral and cerebellar 
changes, mainly in the second case, were 
degenerative changes in cerebellopon- 
tine fibers, pontine, and dentate nuclei. 


HEREDITARY FACTORS 


All of the living children of the “Q” 
family have been contacted. To date 
(1955), A.B.R.—age 27, BE.N.—age 23, 
M.A.R.—age 21, J.N.o.—age 15, and R.1.c.— 
age 10, have no complaints and show no 
signs on physical examination. The 
mother of this large family is normal in 
all respects, as are her two brothers and 
the grandfather, now age 90. 

The father’s two brothers died in in- 
fancy, and the paternal grandfather died 
at the age of 30 from an accident. As 
far as is known neither his brother nor 
his sister showed stigmata of the disease. 
The paternal grandmother came from a 
family of eight, none of whom exhibited 
neurologic disturbances. 

A survey of the pedigree chart (figure 
5) suggests that the defective genes in 
this pathologic condition of the nervous 
system are sex-linked recessive ones 
which afflicted the father’s side. His own 
father might have been missed because 
of his premature death. As in so many 
of the familial ataxias, anticipation was 
evident so that several children were 
seen with the disease before the father 
became afflicted. 


DISCUSSION 


The syndrome of progressive cerebel- 
lar ataxia, familial or sporadic, has been 
amply documented in the literature. 
Although Holmes described the familial 
form of cerebello-olivary degeneration in 
1907, there were extant earlier reports of 
the sporadic variety. Murri'! described 
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Fic. 5. Pedigree chart of the Q family with familial cerebello-olivary degeneration. 
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a woman with a cerebellar syndrome 
which developed during a chronic enter- 
itis and pathologically showed a marked 
diminution in the number of Purkinje 
cells, the granular and molecular zones 
being normal. In 1906 Marie showed a 
similar case, the pathologic lesions being 
described by Rossi’? in 1907. Clinically 
the course was characterized by disturb- 
ances of equilibration with relative in- 
tegrity of the upper limbs. A special 
anatomic localization was noted for the 
first time with the involvement of the an- 
terior and posterior quadrangular lobes, 
the flocculus, culmen, and declive. 

In 1922 there appeared the paper of 
Marie, Foix, and Alajouanine’* summar- 
izing the clinical picture with Gallic sim- 
plicity: “It is a syndrome of cerebellar 
deficit, bilateral and symmetrical, of late 
onset and progressive march character- 
ized principally by a profound disorder 
of equilibration, in stance, and, above 
all, in gait. The disorders of coordina- 
tion are most marked in the legs, the 
arms may almost escape. Nystagmus ap- 
pears late, if at all, and the rest of the 
nervous system is intact.” They noted a 
characteristic distribution of Purkinje 
cell atrophy. “The lesions diminished 
from the superior face towards the in- 
ferior face, from the midline and the 
vermis towards the lateral poles, and 
from the anterior border towards the 
posterior border of the organ.” Curious- 
ly, they did not refer to Holmes’ paper 
with similar findings in the familial form. 

Sporadic reports continued to appear 
and various etiologic agents were pro- 
posed: Chronic alcoholism,*"* virus dis- 
ease,'? infection and malnutrition,!® an- 
oxia,’® and heatstroke.”® A more rapidly 
progressive form has been described in 
association with carcinoma of the ova- 
_pancreas,”* or bronchus.”* 


Clinically this group of cases is nei- 
ther easily nor constantly distinguished 
from olivopontocerebellar atrophy. Dé- 
jerine and Thomas” in their classic de- 
scription of the latter noted the onset in 
late middle life of a progressive cerebel- 
lar dysfunction affecting the legs pre- 
dominantly. Histologically there was at- 
rophy of the cerebellar cortex, the hemi- 
spheres being more affected than the 
vermis, associated with atrophy of the 
pontine nuclei and middle cerebellar 
peduncles. Intermediate between the 
cerebello-olivary and the olivopontocere- 
bellar forms were those described by 
Schroeder and Kirschbaum.** In their 
two cases, in addition to the cortical 
cerebellar atrophy, there was degenera- 
tion of the inferior olives and nucleus 
dentatus, but sparing of the middle ped- 
uncles and nuclei pontis. 

Associated degeneration of pyramidal 
tracts, posterior columns, and spinocere- 
bellar tracts has been observed,?> and 
involvement of the basal ganglia while 
commoner in the olivopontocerebellar 
variety has been reported in the familial 
cerebello-olivary degenerations.?*** 

From this survey there emerges the 
picture of a group of cerebellar degen- 
erations, familial or sporadic, predomi- 
nantly affecting cerebellar afferent or 
efferent systems, with or without asso- 
ciated involvement of the basal ganglia. 
A strong familial trait is more frequently 
found in cerebello-olivary degeneration, 
whereas association with striatal disease 
and late development of rigidity and oth- 
er parkinsonian features are more com- 
mon in the olivopontocerebellar form. 

The family described above illustrates 
many of these points. There was no spe- 
cial incidence of Purkinje cell loss rela- 
tive to the vermis or the hemispheres, 
the middle cerebellar peduncles did not 
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show any abnormality, and the severity 
of the changes was far more marked in 
the cerebellum than in the nuclei pontis. 
On these grounds, it was felt that the 
picture was more consistent with a cere- 
bellofugal type of atrophy, the decision 
being made on the distribution of the 
lesions, although Lichtenstein*® states 
that it is only by studying the age and 
duration of the degenerative process that 
one may decide where the lesion begins. 

The association of either form of cere- 
bellar degeneration with progressive de- 
mentia is not unusual. Akelaitis*! re- 
ported two members of a family with 
parenchymatous atrophy of the cerebel- 
lar cortex associated with mental deteri- 
oration. Histologically a definite de- 
crease of ganglion cells in the third and 
fifth layers of the cortex was observed 
in the frontal and parietal regions, in 
addition to the Purkinje cell loss in 
the superior vermis, lingula, lobulus 
centralis, culmen, and declive. In 1941 
Guillain, Bertrand, and Godet-Guillain®* 
studied a case of progressive ataxia start- 
ing at 17 years of age which during the 
next 23 years developed speech difficul- 
ty, nystagmus, and mental deterioration. 
In addition to the usual cerebellar signs, 
the cerebral cortex showed an intense 
neuronal degeneration in the third layer 
without any glial proliferation. Buchan- 
an, Overholt, and Neubuerger** reported 
a case in association with Pick’s disease. 
However, at autopsy a carcinoma of the 
bronchus was found, and it is possible 
that this was of etiologic significance. 
The present cases confirm the findings 
of others, namely, loss of neurons in the 
third and fifth cortical layers. 

The striking parkinsonian immobility 
and rigidity which were observed in the 
late stages of the disease are more com- 
monly found in the sporadic olivoponto- 
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cerebellar degenerations than in the fa- 
milial cerebello-olivary. That it may 
occur in the latter disease is attested by 
the reports of Welte** and Rosenhagen.** 
The site of the lesions responsible for the 
development of this type of rigidity has 
been much debated. Aring** found cavi- 
tation in the corpus striatum, while Ro- 
senhagen associated the parkinsonian 
features with lesions in the substantia 
nigra. This is in keeping with Green- 
field and Bosanquet's*’ findings of brain- 
stem lesions in parkinsonism. They con- 
cluded that lesions in the basal ganglia 
in paralysis agitans were slight by com- 
parison with those in the brainstem and 
did not differ essentially from those 
found in normal senile brains, whereas 
there were definite lesions in the sub- 
stantia nigra. 

In the case above, gross generalized 
rigidity was associated with marked loss 
of pigmented cells in the substantia ni- 
gra, and it appeared to be significant. 

The cause of these systematized de- 
generations of the nervous system re- 
mains largely unknown. For the mo- 
ment, ignorance is conveniently cloaked 
by the postulate of abiotrophy, “a de- 
generation or decay in consequence of 
a defect of vital endurance.” ** 


SUMMARY 


A family is described in which sev- 
eral members developed a_ profound 
disturbance of stance and equilibration 
followed by progressive rigidity and de- 
mentia. The father apparently transmit- 
ted this disease, since he developed a 
similar condition at the age of 44. Post- 
mortem examination showed profound 
cerebellar atrophy with degeneration in 
the olivary nuclei and substantia nigra. 
The interrelationships of the cerebellar 
degenerations are discussed. 
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CLINICAL 
PATHOLOGIC CONFERENCE 


E. P. Richardson, Jr., M.D. Section Editor 


Presented by Charles Rupp, M.D. and Helena E. Riggs, M.D. 


A 55 year old white man was hospitalized 
September 14, 1950 because of headache and 
personality change. Four months earlier the 
patient complained of severe headache and 
poor vision. His local physician told him that 
he had high blood pressure. During the en- 
suing three months he developed a staggering 
gait and tremor of the upper extremities. Two 
weeks before admission he began to have uri- 
nary incontinence. His family noticed marked 
personality changes. He was careless about his 
cleanliness, lost interest in his work, talked 
loudly, and was noisy. He lost 25 pounds in 
weight, but there was no vomiting. 

The admission examination showed a well- 
developed but emaciated man. Temperature 
was 98°F., pulse 90, and respirations 20. 
Blood pressure was 230/150. Physical examina- 
tion was negative except for enlargement of the 
heart to the left. The liver could not be pal- 
pated, nor was there any peripheral edema. 

On neurologic examination the patient was 
cooperative but was confused and showed loss 
of both recent and remote memory. His speech 
was slightly dysarthric, and occasionally he ex- 
hibited explosive laughter without provocation. 
The cranial nerve examination was negative 
except that the eye grounds showed hyperten- 
sive retinopathy with hemorrhages, exudates, 
and early edema of disks, and there was a 
tremor of the tongue. All of the deep reflexes 
were increased. There was bilateral ankle clo- 
nus. Plantar responses were normal. Hoff- 
mann’s sign was positive on the right. There 
was an intention tremor of both upper ex- 
tremities, and tremor was also present at rest. 
The patient walked with a staggering gait, and 
the Romberg sign was positive. 


Laboratory studies showed a hemoglobin of 
11.2 gm., red cell count 3,100,000, white cell 
count 14,000, with 80 per cent ———— 
nuclear cells and 20 per cent lymphocytes. 
Fasting blood sugar was 132 mg. per cent, 
blood urea nitrogen 48 mg. per cent. Blood 
serology was negative. Urinalysis revealed 4+- 
albumin with occasional hyaline and granular 
casts. 

A chest film showed a moderate degree of 
emphysema with some cardiac enlargement. 
The skull film was negative. 

Spinal puncture revealed an initial pressure 
of 260 mm. The fluid was clear and colorless. 
There were no cells. The protein was 200 mg. 
per cent, sugar 65 mg. per cent, serology nega- 
tive, and colloidal gold, 00122210000. 

During the first week in the hospital, the 
patient developed slight left-sided weakness 
with a positive Babinski sign. There was an 
inconstant Babinski on the right. Propriocep- 
tive sense was diminished in the legs, and some 
degree of astereognosis was present in both 
hands. Pain appreciation was definitely dimin- 
ished over the entire left side. His mental con- 
dition deteriorated. He exhibited marked eu- 
phoria. Following a spinal puncture on Sep- 
tember 27, 1950, the patient immediately be- 
came cyanotic and developed Cheyne-Stokes 
—— His pulse became irregular, his 
right pupil dilated, and he sank into a deep 
coma. Death occurred within an hour. 


DISCUSSION 


DR. CHARLES RUPP: This patient com- 
plained of headache and poor vision, and 
then over a four-month period rapidly de- 


From the Philadelphia General Hospital, Philadelphia, Pennsylvania. 
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veloped signs of diffuse intracranial involve- 
ment with cerebellar, bilateral pyramidal 
tract, and sensory signs, along with mental 
changes. In addition, he had some degree 
of increased intracranial pressure, as mani- 
fested by the spinal fluid pressure of 260 
mm. The rather rapid exitus after the final 
lumbar puncture indicates that death re- 
sulted from acute medullary compression. 
He had marked hypertension, cardiac en- 
largement, hypertensive retinal changes, the 
blood urea nitrogen was elevated, and uri- 
nalysis was compatible with nephritic in- 
volvement. The clinical findings can, there- 
fore, be explained on the basis of a severe 
hypertensive encephalopathy, brain edema, 
increased intracranial pressure, and, quite 
likely, multiple areas of encephalomalacia. 

The fairly severe anemia and 25-pound 
weight loss suggest the possibility of a ma- 
lignancy with multiple intracranial metas- 
tases. Neurologic manifestations due to in- 
tracranial metastases may antedate symp- 
toms referable to the primary tumor, but 
in this case, with evidence of widespread 
neurologic involvement, it would be reason- 
able to expect that the primary neoplasm 
would have attracted attention. However, 
particularly with carcinomas of the lung 
and occasionally of the kidney, the primary 
tumor is cryptic and is found only at nec- 
ropsy. Were multiple metastases the cause 
of his illness, we would expect the eye- 
grounds to show a picture of true papil- 
ledema rather than that of a hypertensive 
retinopathy. The anemia and the weight 
loss are not uncommon in severe hyperten- 
tion with malignant nephrosclerosis. 

STUDENT: I am not clear as to what you 
mean by hypertensive encephalopathy. 

DR. RUPP: Frequently the term is applied 
loosely as a diagnostic label for any cerebral 
symptoms, such as headaches, vertigo, and 
convulsions, which may occur in a patient 
with hypertension. More specifically, hyper- 
tensive encephalopathy is a cerebral disor- 
der associated with malignant hypertension 
and usually renal disturbances, such as ne- 
phritis or nephrosclerosis. The onset is usu- 


ally abrupt or subacute, and the disorder 
is characterized by headaches and visual 
disturbances. Often there are convulsions, 
disturbances in consciousness, confusion, 
vomiting, and focal neurologic signs, such 
as aphasia or hemiplegia. The spinal fluid 
pressure is usually elevated and the spinal 
fluid protein content increased. The eye- 
grounds generally show some swelling of 
the disks, hemorrhages, and exudates. In 
some cases the symptoms may remit. In 
others, as in this case, the course is progres- 
sive until death ensues. Dr. Riggs will say 
something regarding the pathologic findings. 

pr. FAUST (Resident): The confusion, 
personality changes, and euphoria suggest 
frontal lobe involvement. He also had cere- 
bellar symptoms. Is it not true that cere- 
bellar symptoms sometime occur in cases 
with frontal lobe tumors? Could the clin- 
ical picture be explained on the basis of a 
rapidly growing frontal lobe tumor, such as 
a spongioblastoma? 

pr. RUPP: Cerebellar symptoms, partic- 
ularly ataxia, do occur in some cases with 
frontal lobe neoplasms and may be confus- 
ing. Some who have written on this topic 
give the impression that, aside from ataxia, 
other cerebellar symptoms are slight or in- 
consnicuous when the cerebellar signs are 
due to frontal lobe involvement. Others 
equally eminent and experienced state that 
all of the symptoms usually referable to the 
cerebellum, such as intention tremor, dys- 
diadokinesia, and nystagmus, are to be 
found. Personally, I am unaware of any 
clearcut means of differentiation. Associated 
symptoms may at times be helpful, but in 
some cases one must resort to ventriculog- 
raphy for the final answer. In this case 
there was a variety of marked cerebellar 
symptoms, not just ataxia. Dr. Faust’s point 
is well taken, but the symptoms are rather 
diffuse to be accounted for on the basis of 
a frontal glioma alone. Also, if one were to 
accept his explanation, one would be forced 
to regard all the evidence of malignant hy- 
pertension as purely coincidental. This is 
difficult to do since it is so overwhelming. 
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Fic. 1. Appearance of typical foci in brachium pontis. Small aggregations of microglia and astrocytes 
located in relation to blood vessels (low power). 

Fic. 2. High power of one of the foci. Capillaries show endothelial swelling and proliferation. Myelin is 
destroyed in these areas, but the lesion has not progressed to complete tissue necrosis. 


pR. FAUST: What is the mechanism re- 
sponsible for the appearance of cerebellar 
signs associated with frontal lobe lesions? 

DR. RUPP: There are several theories. 
One is that there is some interference with 
the frontopontocerebellar circuits. Another 
is that with increased intracranial pressure 
there is a tamponading of the cerebellum 
against the bony structures of the posterior 
fossa. Cerebellar signs, however, may oc- 
cur in frontal lesions not accompanied by 
increased intracranial pressure. 

DR. HARPRING (Resident): How do you 
explain his sensory symptoms? 

pr. RUPP: This patient's blunted sen- 
sorium makes any evaluation of sensation 
difficult. Pain perception was definitely di- 
minished over the entire left side. There 
was also a slight but definite left-sided 
weakness. A lesion in the posterior part 
of the internal capsule could explain this 
finding. It is not clear just what is meant 
by some degree of astereognosis present in 
both hands. The description is very non- 
specific. One does not know whether he 
misidentified some objects because of con- 
fusion or lack of attention. With wide- 
spread cerebral involvement, there might 
also be some parietal lobe dysfunction. 
Again the statement that proprioceptive 
sense was diminished in the legs is vague. 
It is well known that vibratory sense is 


diminished to absent in the legs of elderly 
patients. Position sense is rarely impaired. 

STUDENT: Could a degenerative process 
such as multiple sclerosis be the cause? 

pR. RUPP: Against the diagnosis of mul- 
tiple sclerosis are the age of the patient, 
the rapidly progressive downhill course, the 
history of headaches, the hypertensive ret- 
inopathy with swollen disks, increased in- 
tracranial pressure, and the associated vas- 
cular hypertension and nephritis. 


PATHOLOGIC DISCUSSION 


DR. HELENA E. RIGGS: Dr. Rupp has cor- 
rectly interpreted the neurologic findings 
as a phase of a generalized systemic dis- 
order. This case is an instance of malignant 
nephrosclerosis in which the cerebral mani- 
festations overshadowed the somatic symp- 
tomatology. Parenthetically, we might re- 
mark that the case demonstrated the ne- 
cessity of evaluating neurologic dysfunction 
in the light of the total clinical picture. 
At necropsy the patient was found to have 
a heart weighing 450 gm. with concentric 
hypertrophy of the left ventricle. The aorta 
and coronary arteries showed relatively little 
atherosclerosis, but the kidney, adrenals, and 
pancreas were the sites of extensive necro- 
tizing arteritis. Similar vascular changes 
were present in the small arteries of the 
subarachnoid space and the intrinsic ves- 
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sels of the brain. 

Presumably the onset of neurologic dis- 
ability with headache and failing vision 
marked the onset of the malignant phase of 
hypertension in this individual. By the time 
of admission the condition was well estab- 
lished, with some degree of renal insuffi- 
ciency and widespread damage in the cen- 
tral nervous system. 

Surprisingly, the brain showed no focal 
lesions on gross examination and the ven- 
tricular system was not dilated. The speci- 
men was large and heavy (1,450 gm.) and 
cut with increased resistance. The convolu- 
tions were flattened and the brainstem was 
markedly swollen. The uncus was deeply 
grooved on both sides and the cerebellar 
tonsils prolapsed and compressed against 
the medulla. The degree of brain swelling 
probably explains the unfavorable reaction 
to lumbar puncture and the terminal devel- 
opment of a midbrain syndrome. The gene- 
sis of the patient’s focal symptoms was re- 
vealed on histologic study. Numerous mi- 
croscopic areas of degeneration were pres- 
ent in the cerebrum, cerebellum, and brain- 
stem, involving both gray and white matter. 
These consisted of collections of microglial 
cells and fibrous astrocytes centering around 
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small arteries and arterioles which were un- 
dergoing thrombosis or necrosis of their 
walls. None of the foci had progressed to 
complete tissue necrosis. The localization of 
these lesions provided an adequate expla- 
nation of the patient’s neurologic syndrome. 
Involvement of the motor pathway occurred 
in the cerebral peduncle, the pyramid, and 
the lateral corticospinal tracts of the cer- 
vical cord. Cerebellar symptoms could be 
correlated with the presence of degenera- 
tive foci in the brachium pontis, the pontile 
nuclei, and the inferior olive, as well as oc- 
casional lesions in the medullary substance 
of the cerebellar hemispheres. In the me- 
dulla, the spinal lemniscus of one side was 
partially destroyed, and both gracile nuclei 
were the site of extensive microglial and 
astrocytic proliferation. 

In view of the degree of psychic disturb- 
ance in this patient, it was surprising to 
find relatively few focal lesions in the cere- 
bral white matter and none in the cortex. 
However, the cerebral cortex showed many 
areas where disturbance in architecture has 
resulted from neuronal loss and neurono- 
phagia and satellitosis by oligoglia. The 
amygdaloid nucleus on one side was largely 
replaced by astrocytic and microglial cells. 


@ We now come to the question, What is the origin of the cervical sympathetic 
nerve? That most ingenious physiologist, Dr. Augustus Waller, has made ex- 
periments, with Prof. J. Budge, which seem to prove that the nerve-fibres of 
the cervical sympathetic that go to the iris originate from the spinal cord, 
between the sixth cervical and the fourth dorsal vertebrae. We have ascer- 
tained that the origins of the fibres of the sympathetic going to the iris are 
more extended than they thought. A section of a lateral half of the spinal cord 
at the level of the fifth, the sixth, and even sometimes as low down as the ninth 
or tenth, dorsal vertebrae, affect the iris like the section of the sympathtic, 
though in a less degree. On the other hand, we have seen, as Schiff also has, 
that some of the fibres animating the iris ascend the cervical part of the spinal 
cord, and most probably go up to the medulla oblongata. 


C. E. Brown-Séquard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 
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CASE REPORT 


Subdural Abscess with Retinal 
Thrombophlebitis 


James Stephens, M.R.C.P. and Keasley Welch, M.D. 


THE CLINICAL PICTURE of cortical thrombo- 
phlebitis associated with pus in the sub- 
dural space has been established by Kubik 
and Adams? and by Schiller, Cairns, and 
Russell.2 Usually secondary to infection of 
the paranasal sinuses, the symptoms are 
those of an acute, superficial hemispheral 
disturbance. The following case is reported 
because of the interesting retinal changes 
which occurred following evacuation of a 
subdural abscess. 


CASE REPORT 


A 14 year old school girl was admitted to 
the Denver General Hospital on May 29, 1954, 
with the complaints of headache and vomiting 
for seven days, stiffness of the neck for two 
days, and involuntary movements with weak- 
ness of the left leg for one day. Her tempera- 
ture was 37.6° C., the pulse rate 64 per minute. 
There was bilateral papilledema of moderate 
degree, with considerable venous distention, 
ont one small hemorrhage on the temporal side 
of the right disk. The external ocular move- 
ments were full, there was no diplopia, but to 
confrontation she showed a left homonymous 
hemianopsia. The rest of the cranial nerves 
were intact, except for a left central facial 
weakness. There was a left flaccid hemiparesis, 
most severe in the leg. The reflexes were gen- 
erally diminished on the left and the plantar 
response extensor. Sense of passive movement 
was impaired at the left great toe. Several 


times during the examination, focal motor seiz- 
ures occurred in the left foot, lasting one-half 
to one minute and never becoming generalized. 
There was considerable resistance to passive 
flexion of the neck. The general physical ex- 
amination was negative. A diagnosis of cortical 
thrombophlebitis was made. 

The spinal fluid contained 56 cells, of which 
42 were polymorphonuclear cells and 14 lym- 
phocytes. The sugar was 70 mg. per 100 cc., 
the protein 80 mg. The total white count in the 
blood was 25,600, of which 84 per cent were 
of the polymorphonuclear series. 

During the next 48 hours she was treated 
intensively with penicillin and streptomycin. 
Because of failure to respond and the likeli- 
hood of a coexistent subdural abscess, opera- 
tion was undertaken on May 31, 1954. Burr 
holes were made in the midfrontal area, behind 
the ear, and in the posterior parietooccipital 
area. Incision of the dura yielded clear cere- 
brospinal fluid from all areas, and the cortical 
veins were not obviously thrombosed. On prob- 
ing through the posterior burr hole, pus was 
encountered adjacent to the falx and about 
30 cc. of fluid were removed. Alpha hemolytic 
Streptococci grew on culture. 

The day after operation almost complete ex- 
ternal pon orca ia was noted. The papille- 
dema had increased, and there were several 
new hemorrhages. The retinal veins were gross- 
ly dilated and segmental occlusions were seen 
in at least four areas. The subdural abscess re- 
quired tapping on one further occasion, and 
air injected at this time was shown radiologi- 
cally to be freely mobile along the falx, con- 
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firming the situation of the abscess. Since films 
of the paranasal sinuses showed pansinusitis 
(left frontal, ethmoid, maxillary), a subturbi- 
nate ethmoidectomy and transnasal left antros- 
tomy were performed. Her subsequent course 
was one of steady improvement, and within 
two months she had become symptom-free and 
demonstrated no abnormal physical signs. 


DISCUSSION 


Although venous thromboses of the retina 
are not infrequent, particularly among the 
elderly, and may be recurrent, their asso- 
ication with cortical thrombophlebitis is an 
extremely rare one. In this case the seg- 
mental occlusions were noted at the same 
time as the development of presumptive 
cavernous sinus thrombosis, and it would 
be reasonable to postulate retrograde spread 
along the central veins of the retinas. The 
association with infections is established, 
and Bender® reported a case of bilateral ret- 
inal venous and arterial thromboses follow- 
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ing the removal of septic teeth. Goh in 
18974 reported a case of bilateral venous 
thrombosis associated with gangrenous sto- 
matitis and septicemia, while Greenwood 
cultured Streptococci from the blood in a 
similar case. This is the organism usually 
found in cases of subdural abscess secon- 
dary to infection of the paranasal sinuses. 
Schiller and co-workers commented that it 
is “remarkable that a relatively thin film 
of pus in the subdural space can produce 
such complete hemiplegia. Blood accumu- 
lating in the subdural space at the same 
rate does not produce the same degree of 
paralysis, if indeed it produces any.”* 

It is clear in the case described above, 
where subdural pus was localized adjacent 
to the posterior part of the falx, that the 
initial symptoms were produced by throm- 
bosis of cortical veins. The subsequent evi- 
dence of spread to basal sinuses and retinal 
veins supports this contention. 


central retinal vessels. Am. J. Ophth. 18:148, 1935. 
4. Gon, K.: Beitriige zur Kenntniss der Augenver- 
anderungen bei septischen Allgemeinerkr 
sogen. Retinitis septica, gutartige metastatische Ent- 
ziindung, doppelseitige marantische Thrombose. 
Arch. f. Ophth. 43:147, 1897. 
5. Greenwoop, A.: Thrombosis of the central ret- 
inal vein and its branches. J.A.M.A. 82:92, 1924. 


| 
i 
ki 


OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF NEUROLOGY 


VOLUME VI 


JANUARY 1956 — DecEMBER 1956 


LANCET PUBLICATIONS, INCORPORATED 


ki 


MINNEAPOLIS, MINNESOTA 


OFFICIAL JOURNAL 
OF THE 

AMERICAN ACADEMY 
OF 

NEUROLOGY 


BOARD OF EDITORS 


Editor-in-Chief: 


N. DeJonc, m.p., Ann Arbor, Michigan 


Associate Editor: 
MaBEL G. MASTEN, M.D., Miami, Florida 
Editorial Board: 
BalLEy, M.D., Washington, D.C. 
Francis M. Forster, M.D., Washington, D.C. 
Rovanp P. Mackay, M.D., Chicago, Illinois 
H. Houston Merritt, New York, New York 
E. P. RicHarpson, JR., M.D., Boston, Massachusetts 
RicHarp B. RicuTer, M.p., Chicago, Illinois 
J. Preston Ross, M.D., Montreal, Canada 
Aucustus S. Rose, M.p., Los Angeles, California 
ALPHONSE R. VONDERAHE, M.D., Cincinnati, Ohio 
A. Eart WALKER, M.D., Baltimore, Maryland 
Rosert WARTENBERG, M.D., San Francisco, California 


Paut I. YAKOVLEV, M.D., Boston, Massachusetts 


4 
; 
2 


Index to Volume VI--1956 


INDEX OF AUTHORS 


Abbott, Kenneth H. (co-author), Protrusions of 
thoracic intervertebral disks, 1. 

Alexander, Eben, Jr. (co-author), Metastatic 
lesions of the vertebral column causing cord 
compression, 103. 

Andy, Orlando J. (co-author), Structural spread 
of cortically-induced epileptic discharges, 
616. 

Apostol, Romeo R. (co-author), Changes in the 
Syengocectes of the cerebrospinal fluid in 
neurologic diseases, 859. 

Aranow, Henry, Jr. (co-author), Fatalities in 
myasthenia gravis, 307. 

Arbesman, Carl E. (co-author), Dermatomyo- 
sitis following penicillin injections, 63. 

Arieff, Alex J. (co-author), Epilepsy and Du- 
puytren’s contracture, 115. 

Aring, Charles D. (co-author), Clinical patho- 
logic conference, 55. (co-author), Clinical 
pathologic conference, 510. 


Bailey, Orville T. (co-author), Some problems 
in the pathology of mental deficiency with 
microcephaly, 761. 

Baird, H. W., III (co-author), Pallidum and 
muscle tone, 350. 

Baldwin, Maitland (co-author), Investigation 
of the primate amygdala: Movements of the 
face and jaws. 2. Effect of selective cortical 
ablation, 288. 

Bastron, James A. (co-author), Hyperinsulin 
neuropathy, 627. 

Bebin José (co-author), Hereditary cerebellar 
ataxia—olivopontocerebellar type, 187. (co- 
author), Clinical pathologic conference, 208. 
(co-author), Gliomatosis cerebri, 815. 

Behrman, Simon (co-author), Decompression 
and compression operations for trigeminal 
neuralgia, 363. 

Bell, John (co-author), Epilepsy and Dupuy- 
tren’s contracture, 115. 

Benton, Arthur L. (co-author), An early de- 
scription of the Gerstmann syndrome, 838. 
Bertrand, C. A. (co-author), Intracellular water 
and potassium in periodic paralysis, 523. 
Bickford, Reginald G. (co-author), Mescaline 
and LSD-25 in activation of temporal lobe 

epilepsy, 275. 

Boren, J. Stuart (co-author), Neurofibromatosis 
with symptoms secondary to pheochromocy- 
toma, 305. 

Bornstein, M. (co-author), Prolonged altera- 
tions in behavior associated with a continu- 


electroencephalographic (spike and 
dome) abnormality, 444. 
Boshes, Benjamin (co-author), Differential 


diagnosis in patients with co-existing neuro- 

logic and neurosurgical disorders, 804. 

peslibens. Peter (co-author), Shift to older 
age distribution in parkinsonism, 783. 

Brazil, Percy (co-author), Craniovascular 
studies in headache, 96. 

Brown, Joe R. (co-author), Tumor of the 
foramen magnum, 73. 

Brown, W. Jann (co-author), Surgical occlu- 
sion of anterior choroidal arteries in parkin- 
sonism, 390. 


Cabieses, Fernando (co-author), Thrombosis 
of the internal carotid in a child, 677. 

Carter, Harold R. (co-author), Familial cere- 
bello-olivary degeneration with late develop- 
ment of rigidity and dementia, 876. 

Chandler, Joseph H. (co-author), Hereditary 
cerebellar ataxia—olivopontocerebellar type, 
187. 

Chusid, Joseph G. (co-author), Electroenceph- 
alogram in head injuries with subdural 
hematoma, 11. (co-author), Ependymoma 
of the cerebellopontine angle in an infant, 
152. 

Clarke, Edwin, Peripheral neuropathy associat- 
ed with multiple myelomatosis, 146. (co- 
author), Bilateral carotid artery obstruction, 
705. 

Coddon, D. (co-author), Prolonged alterations 
in behavior associated with a continuous 
electroencephalographic (spike and dome) 
abnormality, 444. 

Cohen, Maynard M. (co-author), Acute hem- 
orrhagic encephalitis, 503. 

Colony, Henry S. (co-author), Sydenham’s 
chorea—a clinicopathologic study, 672. 

Craig, Winchell McK. (co-author), Tumor of 
the foramen magnum, 73. 

Crawford, Betty (co-author), Shift to older age 
distribution in parkinsonism, 783. 

Crue, Benjamin L. (co-author), Observations 
on the pain and trigger mechanism in tri- 
geminal neuralgia, 196. 


Daniels, Luman E., Compression of cervical 
portion of the spinal cord—loss of kinesthetic 
sense in the hands, 344. 

Davidoff, Leo M., Pseudotumor cerebri—benign 
intracranial hypertension, 605. 


891 


|| 


892 


Davidson, Sherwood (co-author), Hereditary 
light sensitive epilepsy, 235. 

Davis, Courtland H., Jr., (co-author), Meta- 
static lesions of the vertebral column causing 
cord compression, 103. 

de Gutierrez-Mahoney, C. G. (co-author), Elec- 
troencephalogram in head injuries with sub- 
dural hematoma, 11. (co-author), Ependy- 
moma of the cerebellopontine angle in an 
infant, 152. 

DeJong, Russell N. (co-author), Clinical patho- 
logic conference, 208. 

Denny-Brown, D. (co-author), 
alographic study of insufficiency of the ba- 
silar and carotid arteries in man, 455. (co- 
author), Clinical pathologic conference, 656. 

Dixon, Morris S. (co-author), Psychomotor 
seizures in childhood—a clinical study, 646. 

Dorsey, Joseph F. (co-author), Large intra- 
cranial aneurysm producing panhypopituitar- 
ism and frontal lobe syndrome, 829. 

Doshay, Lewis J. (co-author), Shift to older 
age distribution in parkinsonism, 783. 


Earle, Kenneth M. (co-author), Olivoponto- 
cerebellar atrophy, 218. 

Edstrom, Ricardo F. S. (co-author), Swelling 
of the brain induced by anoxia, 118. 

Efrati, P., Obstinate hiccup as a prodromal 
symptom in thoracic herpes zoster, 601. 

Emery, Sara L. (co-author), Irreversibility of 
motor function following bilateral simultane- 
ous cortical lesions, 547. 

Eskenazi, Alfredo N. (co-author), Myasthenia 
gravis with features resembling muscular dys- 
trophy, 667. 

Essex, Hiram E. (co-author), Swelling of the 
brain induced by anoxia, 118. 


Fang, Harry C. H. (co-author), Vascular phe- 
nomena involving brainstem structures, 402. 

Feigin, I-win, Armold-Chiari malformation with 
associated analogous malformation of the 
midbrain, 22. (co-author), Transient glauco- 
ma in viral encephalitis with diencephalic 
lesions, 518. 

Feinstein, George H. (co-author), Petit mal 
status—epilepsia minoris continua, 357. 
Feiring, Emanuel H. (co-author), Spontaneous 
occlusion of the middle cerebral artery, 529. 
Ferriss, Gregory S. (co-author), Effect of mes- 
encephalic lesions on Metrazol-induced cor- 

tical activity, 173. 

Field, Charles H. (co-author), Metastatic le- 
sions of the vertebral column causing cord 
compression, 103. 

Finley, Knox, Clinical pathologic conference, 
294 


Fisher, C. Miller (co-author), Symposium of 
inquiry—cerebrovascular disease, 580. 


NEUROLOGY 


Forster, Francis M. (co-author), Changes in 
the glycoproteins of the cerebrospinal fluid 
in neurologic diseases, 859. 

Freedman, David A. (co-author), Effect of 
mesencephalic lesions on Metrazol-induced 
cortical activity, 173. 

Freiman, I. S. (co-author), Dystonic amyotro- 
phy—dystonia and muscular atrophy, 108. 
Freshwater, Donald B. (co-author), Observa- 
tions on the pain and trigger mechanism in 

trigeminal neuralgia, 196. 

Friedlander, Walter J. (co-author), Petit mal 
status—epilepsia minoris continua, 357. Neu- 
rologic signs and symptoms as a prodrome 
to virus hepatitis, 574. Characteristics of 
postural tremor in normal and various ab- 
normal states, 716. 

Friedman, Arnold P. (co-author), Craniovas- 
cular studies in headache, 96. 

Frost, Laurence L. (co-author), Investigation 
of the primate amygdala: Movements of the 
face and jaws. 2. Effect of selective cortical 
ablation, 288. 

Fry, William J., Ultrasound in neurology, 693. 


Gallagher, Philip G. (co-author), Large intra- 
cranial aneurysm producing panhypopitui- 
tarism and frontal lobe syndrome, 829. 

Garland, Hugh (co-author), Shift to older age 
distribution in parkinsonism, 783. 

Garvey, Eleanor (co-author), Shift to older age 
distribution in parkinsonism, 783. 

Garvey, Thomas Q., Jr. (co-author), Ependy- 
moma of the cerebellopontine angle in an 
infant, 152. 

Geary, John R., Jr. (co-author), Olivoponto- 
cerebellar atrophy, 218. 

Gellhorn, E., Analysis of autonomic hypo- 
thalamic functions in the intact organism, 
335. 

Gianascol, Alfred J. (co-author), Chlorproma- 
zine in thalamic pain syndrome, 302. 

Glaser, Gilbert H. (co-author), Psychomotor 
seizures in childhood—a clinical study, 646. 

Glen, Ruby (co-author), Objective comparison 
of phenobarbital and diphenylhydantoin in 
epileptic patients, 640. 

Goldstein, Robert (co-author), Hearing and 
speech in infantile hemiplegia before and 
after left hemispherectomy, 869. 

Goodman, Allan C. (co-author), Hearing and 
speech in infantile hemiplegia before and 
after left hemispherectomy, 869. 

Graf, Carl J., Surgical treatment of angiograph- 
ically localized intracranial aneurysms, 686. 
Grant, Phyllis (co-author), Objective compari- 
son of phenobarbital and diphenylhydantoin 

in epileptic patients, 640. 


el Sy 
i 


INDEX 893 


Gruber, Charles M., Jr. (co-author), Objective 
comparison of phenobarbital and diphenyl- 
hydantoin in epileptic patients, 640. 

Gurdjian, E. S. (co-author), Carotid artery 
occlusion, 491. 


Hadra, Ruth (co-author), Quantitative assess- 
meat of motor function in cerebral palsy— 
evaluation of zoxazolamine (Flexin), a new 
muscular relaxant drug, 843. 

Hardy, Robert G. (co-author), Congenital ob- 
literation of the anterior portion of the lat- 
eral ventricle, 478. 

Harkmark, Wilhelm (co-author), Acute hem- 
orrhagic encephalitis, 503. 

Harrison, C. V. (co-author), Bilateral carotid 
artery obstruction, 705. 

Haugsted, Hans, Occlusion of the basilar ar- 
tery, 823. 

Hess, Walter C. (co-author), Changes in the 
of the cerebrospinal fluid in 
neurologic diseases, 859. 

Hillman, J. William (co-author), Moebius’s 
syndrome—congenital oculofacial _ paralysis, 
50. 


Hoefer, Paul F. A. (co-author), Fatalities in 
myasthenia gravis, 307. 

Hollenhorst, Robert W., Neuro-ophthalmologic 
examination of children, 739. 

House, Reginald K. (co-author), The Ramsay 
Hunt syndrome—geniculate herpes, 262. 
Hummel, Walter L. (co-author), Differential 
diagnosis in patients with co-existing neuro- 

logic and neurosurgical disorders, 804. 
Hyman, Irving (co-author), Dermatomyositis 
following penicillin injections, 63. 


Jacobson, Sherwood A., Protracted unconscious- 
ness due to closed head injury, 281. 

Jones, E. (co-author), Diffuse glioma of the 
brain in von Recklinghausen’s disease—a 
study with silver carbonate, 269. 

Jones, E. Sherwood (co-author), Deafness oc- 
curring late in acoustic neurinoma, 377. 

Joralemon, Jane (co-author), Regeneration in 
the cord of spinal monkeys, 420. 

Joynt, R. J. (co-author), Brain swelling of un- 
known cause, 791. 


Kelly, Michael, Is pain due to pressure on 
nerves? Spinal tumors and the intervertebral 
disk, 32. 

Kempinsky, Warren H. Paraparesis associated 
with atherosclerotic aneurysm of abdominal 
aorta, 368. 

Kennard, Margaret A., Epileptic tendencies of 
the normal monkey, 563 

Kerr, A. Sutcliffe (co-author), Deafness occur- 
ring late in acoustic neurinoma, 377. 

Kety, Seymour S. (co-author), Symposium of 
inquiry—cerebrovascular disease, 580. 


Keye, John D., Jr., Hyperplasia of Leydig cells 
in chronic paraplegia, 68. 

King, Robert B. (co-author), Hearing and 
speech in infantile hemiplegia before and 
after left hemispherectomy, 869. 

Klingon, Gerald H. (co-author), Raeder’s para- 
trigeminal syndrome, 750. 

Knight, Geoffrey (co-author), Decompression 
and compression operations for trigeminal 
neuralgia, 363. 

Kramer, W., Multiocular myelomalacia follow- 
ing adhesive arachnoiditis, 594. 

Krieger, Howard P. (co-author), Transient 
glaucoma in viral encephalitis with dien- 
cephalic lesions, 518. 

Kristiansen, Kristian (co-author), Acute hem- 
orrhagic encephalitis, 503. 

Kurtzke, John F., Inclusion body encephalitis— 
a nonfatal case, 371. 


Lambert, Edward H. (co-author), Hyperin- 
sulin neuropathy, 627. 

Lassek, A. M. (co-author), Irreversibility of 
motor function following bilateral simultane- 
ous cortical lesions, 547. 

Leiderman, Herbert (co-author), Electroen- 
pated study of insufficiency of the 
basilar and carotid arteries in man, 455. 

Littrell, Jae L. (co-author), Regeneration in 
the cord of spinal monkeys, 420. 

Looney, Joseph M. (co-author), Large intra- 
cranial aneurysm producing panhypopitui- 
tarism and frontal lobe syndrome, 829. 

Luwisch, J. (co-author), Dystonic amyotrophy 
—-dystonia and muscular atrophy, 108. 

Malamud, Nathan (co-author), Sydenham’s 
chorea—a clinicopathologic study, 672. 

Margolis, Lester H. (co-author), Chlorproma- 
zine in thalamic pain syndrome, 302. 

Martin, F. A. (co-author), Carotid artery oc- 
clusion, 491. 

Merritt, H. Houston (co-author), Fatalities in 
myasthenia gravis, 307. Evaluation of sur- 
gical therapy of disorders of the basal gan- 
glia, 755. 

Meyer, John S. (co-author), Electroencephalo- 
—_ study of insufficiency of the basilar 
and carotid arteries in man, 455. 

Mevers, Russell (co-author), An early descrip- 
tion of the Gerstmann syndrome, 838. 

Millichap, J. Gordon, Methods of evaluation of 
new anticonvulsant compounds, 484. Anti- 
convulsant action of Diamox in children, 552. 
(co-author), Quantitative assessment of mo- 
tor function in cerebral palsy—evaluation of 
zoxazolamine (Flexin), a new muscular re- 
laxant drug, 843. 

Millikan, Clark (co-author), Symposium of in- 
quiry—cerebrovascular disease, 580. 


2 

1 

f 

1 

1 

1 

1 

r 

1 

1 

1 

1 

1 

2 


894 


Morrell, Frank, Interseizure disturbance in 
focal epilepsy, 327. 

Morrison, Bergen, (co-author), Neurofibroma- 
tosis with symptoms secondary to pheochro- 
mocytoma, 305. 

Mosier, Jack M. (co-author), Objective com- 
parison of phenobarbital and diphenylhy- 
dantoin in epileptic patients, 640. 

Mulder, Donald W. (co-author), Mescaline 
and LSD-25 in activation of temporal lobe 
epilepsy, 275. (co-author), Hyperinsulin 
neuropathy, 627. 


Nieto, Dionisio, Cysticercosis of the nervous 
system—diagnosis by means of the spinal 
fluid complement fixation test, 725. 

Nosik, William A. (co-author), Electrophysio- 
logic and clinical observations in hemifacial 
spasms, 381. 


O’Brien, Joseph L. (co-author), Intracranial 
tuberculomas—a review of clinical features 
and treatment, 157. 

Osborn, John E. (co-author), Tumor of the 
foramen magnum, 73. 

Osher, Daniel (co-author), Clinical pathologic 
conference, 55. 


Page, Irvine H. (co-author), Symposium of in- 
quiry—cerebrovascular disease, 580. 

Palmer, J. J. (co-author), Vascular phenom- 
ena involving brainstem structures, 402. 
Peters, Edmund L. (co-author), Nature and 
significance of pentosuria in neuromuscular 

disease, 37 and 125. 

Pittinger, C. B. (co-author), Xenon in en- 
cephalography, 429. 

Plum, Fred, Sensory loss with poliomyelitis, 
166. 

Poggio, Gian Franco (co-author), Structural 
—_— of cortically-induced epileptic dis- 
charges, 616. 

Pogorelskin, Milton A. (co-author), Nature and 
significance of pentosuria in neuromuscular 
disease, 37 and 125. 

Pudenz, Robert H. (co-author), Observations 
on the pain and trigger mechanism in tri- 
geminal neuralgia, 196. 


Rand, Robert W. (co-author), Surgical occlu- 
sion of anterior choroidal arteries in parkin- 
sonism, 390. 

Retter, Richard H. (co-author), Protrusions of 
thoracic intervertebral disks, 1. 

Riggs, Helena E. (co-author), Clinical patho- 
logic conference, 885. 

Roboz, Elizabeth (co-author), Changes in the 
rag of the cerebrospinal fluid in 
neurologic diseases, 859. 

Rome, Howard P. (co-author), Mescaline and 

LSD-25 in activation of temporal lobe epi- 

lepsy, 275. 


NEUROLOGY 


Rose, Augustus S. (co-author), Olivoponto- 
cerebellar atrophy, 218. (moderator), Sym- 
posium of inquiry—cerebrovascular disease, 


Rosegay, Harold, Limited value of carotid 

ms se in diagnosis of internal carotid throm- 
sis, 143. 

Rovner, D. (co-author), Pallidum and muscle 
tone, 350. 

Rowland, Lewis P. (co-author), Fatalities in 
myasthenia gravis, 307. (co-author), Myas- 
thenia gravis with features resembling mus- 
cular dystrophy, 667. 

Rupp, Charles (co-author), Clinical pathologic 
conference, 885. 


Sachs, Ernest, Jr. (co-author), The Ramsay 
Hunt syndrome—geniculate herpes, 262. 
Sahs, Adolph (co-author), Symposium of in- 
quiry—cerebrovascular disease, 580. (co- 
author), Brain swelling of unknown cause, 

791. 

Saldias, C. (co-author), Thrombosis of the 
internal carotid in a child, 677. 

Scharenberg, K. (co-author), Diffuse glioma 
of the brain in von Recklinghausen’s dis- 
ease—a study with silver carbonate, 269. 

Schuleman, I. H. (co-author), Neurofibroma- 
tosis with symptoms secondary to pheochro- 
mocytoma, 305. 

Schwab, Robert S. (co-author), Shift to older 
age distribution in parkinsonism, 783. 

Schwartz, Bert E. (co-author), Mescaline and 
LSD-25 in activation of temporal lobe epi- 
lepsy, 275. 

Shelden, C. Hunter (co-author), Observations 
on the pain and trigger mechanism in tri- 
geminal neuralgia, 196. 

Sibley, William A. (co-author), Intracranial 
tuberculomas—a review of clinical features 
and treatment, 157. 

Skultety, F. Miles (co-author), Congenital ob- 
literation of the anterior portion of the lat- 
eral ventricle, 478. 

Slade, Harry W. (co-author), Intramedullary 
lipoma of the spinal cord, 449. 

Smart, J. O. (co-author), Regeneration in the 
cord of spinal monkeys, 420. 

Smith, William M. (co-author), Raeder’s para- 
trigeminal syndrome, 750. 

Sola, Anders E. (co-author), Myofascial pain 
syndromes, 91. 

Song, S. (co-author), Prolonged alterations in 
behavior associated with a continuous elec- 
troencephalographic (spike and dome) ab- 
normality, 444. 

Spiegel, E. A. (co-author), Pallidum and mus- 
cle tone, 350. 

Sprofkin, Bertram E. (co-author), Moebius’s 


. 


INDEX 


syndrome—congenital oculofacial paralysis, 


Stefanini, Mario (co-author), Large intracranial 
aneurysm producing panhypopituitarism and 
frontal lobe syndrome, 829. 

Stephens, James (co-author), Subdural abscess 
with retinal thrombophlebitis, 889. 

Stern, W. Eugene (co-author), Surgical occlu- 
sion of anterior choroidal arteries in parkin- 
sonism, 390. 

Sukavajana, Chantana (co-author), Familial 
cerebello-olivary degeneration with late de- 
velopment of rigidity and dementia, 876. 

Sussman, Bernard J. (co-author), Spontaneous 
occlusion of the middle cerebral artery, 529. 

Swanton, Margaret C. (co-author), Clinical 
pathologic conference, 656. 

Symonds, Sir Charles, Otitic hydrocephalus, 
681. 


Talbert, Rhett (co-author), Clinical pathologic 
conference, 656. 

Tedeschi, C. G. (co-author), Clinical patho- 
logic conference, 808. 

Terplan, Kornel L. (co-author), Dermatomyo- 
sitis following penicillin injections, 63. 

Thur, C. (co-author), Pallidum and muscle 
tone, 350. 

Titus, John S. (co-author), Gliomatosis cerebri, 
815. 

Tower, Donald B. (co-author), Nature and 
significance of pentosuria in neuromuscular 
disease, 37 and 125. 


Utterback, R. A. (co-author), Xenon in en- 
cephalography, 429. 


Van Epps, E. F. (co-author), Xenon in en- 
cephalography, 429. 

Vastola, E. F. (cé-author), Intracellular water 
and potassium in periodic paralysis, 523. 

Victor, Maurice (co-author), Clinical patho- 
logic conference, 808. 

Vinas, Frederico Juan (co-author), Intramedul- 
lary lipoma of the spinal cord, 449. 


895 


Walker, A. Earl, Clinical localization of intra- 
cranial aneurysms and vascular anomalies, 
79. (co-author), Structural spread of cor- 
tically-induced epileptic discharges, 616. 

Wartenberg, Robert, Meralgia paresthetica, 
560. On neurologic terminology, eponyms 
and the Laségue sign, 853. 

Watson, C. Wesley (co-author), Hereditary 
light sensitive epilepsy, 235. 

Webster, J. E. (co-author), Carotid artery oc- 
clusion, 491. 

Wechsler, I. S., On the broadening concepts 
of neurology, 775. 

Weil, Andre A. (co-author), Electrophysiologic 


and clinical observations in hemifacial 
381. 
Welch, Keasley (co-author), Subdural abscess 


with retinal thrombophlebitis, 889. 

Wells, Charles E., Chronic hypoventilation in 
an epileptic patient, 744. 

Williams, Robert L. (co-author), Myofascial 
pain syndromes, 91. 

Windle, W. F. (co-author), Regeneration in 
the cord of spinal monkeys, 420. 

Wolman, M., Study of the early changes oc- 
curring in degenerating myelin, 636. 

Wood, Charles D. (co-author), Investigation 
of the primate amygdala: Movements of the 
face and jaws. 2. Effect of selective cortical 
ablation, 288. 

Woodard, John S. (co-author), Some problems 
in the pathology of mental deficiency with 
microcephaly, 761. 

Wozencraft, Paul (co-author), Clinical patho- 
logic conference, 510. 

Wycis, H. T. (co-author), Pallidum and muscle 

tone, 350. 


Youmans, Julian R., Experimental production 
of seizures in the macaque by temporal lobe 
lesions, 179. 


Zervopoulos, George, Diagnosis and _localiza- 
tion of herniated intervertebral disks, 754. 


896 NEUROLOGY 


SUBJECT INDEX 


Acute hemorrhagic encephalitis, 503. 

American Academy of Neurology, eighth an- 
nual meeting program, 225. 

Amygdala, primate, investigation of, 288. 

Amyotrophy, dystonic, 108. 

Analysis of autonomic hypothalamic functions 
in the intact organism, 335. 

An early description of the Gerstmann syn- 
drome, 838. 

Aneurysm of abdominal! aorta, paraparesis asso- 
ciated with, 368. 

Angiography, vertebral, diagnosis of basilar 
artery occlusion by, 823. 

Anoxia, inducing brain swelling, 118. 

Anterior choroidal arteries, occlusion in parkin- 
sonism, 390. 

Anticonvulsant action of Diamox in children, 
552. 

Anticonvulsants, evaluation of new, 484. 

Arachnoiditis, adhesive, multilocular myelo- 
malacia following, 594. 

Arnold-Chiari malformation with associated 
analogous malformation of the midbrain, 22. 

Ataxia, hereditary cerebellar, 187. 

Atrophy, olivopontocerebellar, 218. 


Basal ganglia disorders, surgical therapy, 755. 
Basilar artery 
insufficiency, electroencephalographic study, 
455. 
occlusion, diagnosis by vertebral angiogra- 
phy, 823. 
Behavior alterations, with electroencephalo- 
graphic abnormality, 444. 
Bilateral carotid artery obstruction, 705. 
Book reviews, 77, 228, 453, 603, 679. 
Brainstem structures, vascular phenomena, 402. 
Brain 
diffuse glioma of, in von Recklinghausen’s 
disease, 269. 
swelling, induced by anoxia, 118. 
swelling of unknown cause, 791. 
Carotid artery 
insufficiency, clectroencephalographic study, 
455. 
obstruction, bilateral, 705. 
occlusion, 491. 
Carotid pulse, limited value in diagnosis of in- 
ternal carotid thrombosis, 143. 
Carotid, thrombosis -of internal, in a child, 677. 
Case reports, 63, 68, 73, 146, 152, 218, 302, 


305, 368, 371, 377, 444, 449, 518, 523, 594, 
601, 667, 672, 677, 744, 750, 815, 823, 889. 

Cerebello-olivary degeneration, familial, 876. 

Cerebellopontine angle, ependymoma of, 152. 

Cerebral artery, middle, spontaneous occlusion 
of, 529. 

Cerebral palsy, assessment of motor function, 
843. 

Cerebrospinal fluid, changes in glycoproteins 
of, 859. 

Cerebrovascular disease, 580. 

Changes in the glycoproteins of the cerebro- 
spinal fluid in neurologic diseases, 859. 

Characteristics of postural tremor in normal and 
various abnormal states, 716. 

Child, thrombosis of internal carotid in, 677. 

Childhood, psychomotor seizures, 646. 

Children 
anticonvulsant action of Diamox in, 5*2. 
neuro-ophthalmologic examination of, 739. 

Chlorpromazine in thalamic pain syndrome, 
302. 

Chorea, Sydenham’s, 672. 

Chronic hypoventilation in an epileptic pa- 
tient, 744. 


Clinical localization of intracranial aneurysms 
and vascular anomalies, 79. 


Clinical pathologic conferences, 55, 208, 294, 
510, 656, 808, 885. 

Co-existing neurologic and neurosurgical dis- 
orders, differential diagnosis, 804. 

Complement fixation test, diagnosis of cysticer- 
cosis by, 725. 

Compression of cervical portion of the spinal 


cord—loss of kinesthetic sense in the hands, 
344. 


Congenital obliteration of the anterior portion 
of the lateral ventricle, 478. 


Cord compression, lesions of vertebral column 
causing, 103. 
Cord regeneration, in spinal monkeys, 420. 


Cortical ablation, effect on face and jaw move- 
ments, 288. 

Cortical activity, effect of mesencephalic le- 
sions, 173. 

Cortical lesions, and motor function, 547. 

Cortically-induced epileptic discharges, struc- 
tural spread, 616. 


Craniovascular studies in headache—a _ report 
and analysis of pulse volume tracings, 96. 


I 
; 


INDEX 


Cysticercosis of the nervous system—diagnosis 
by means of the spinal fluid complement- 
fixation test, 725. 


Deafness occurring late in acoustic neurinoma, 
377. 

Decompression and compression operations for 
trigeminal neuralgia, 363. 

Dementia, late development in familial cere- 
bello-olivary degeneration, 876. 

Dermatomyositis following penicillin injections, 
63. 

Diagnosis of internal carotid thrombosis, 143. 

Diagnosis and localization of herniated inter- 
vertebral disks, 754. 

Diagnostic notes, 143, 754. 

Diamox, anticonvulsant action in children, 552. 

Diencephalic lesions, viral encephalitis with, 
518. 

Differential diagnosis in patients with co-exist- 
ing neurologic and neurosurgical disorders, 
804. 

Diffuse glioma of the brain in von Reckling- 
hausen’s disease—a study with silver car- 
bonate, 269. 

vital in epilepsy, 640. 

Disks, thoracic intervertebral, protrusions of, 1. 

Dupuytren’s contracture, epilepsy and, 115. 

Dystonic amyotrophy—dystonia and muscular 
atrophy, 108. 

Effect of mesencephalic lesions on Metrazol- 
induced cortical activity, 173. 

Electroencephalogram in head injuries with 
subdural hematoma, 11. 

Electroencephalographic abnormality, prolonged 
alterations in behavior with, 444. 

Electroencephalographic study of insufficiency 
of the basilar and carotid arteries in man, 
455. 

Electrophysiologic and clinical observations in 
hemifacial spasms, 381. 

Encephalitis 
acute hemorrhagic, 503. 
inclusion body, nonfatal, 371. 
transient glaucoma in, 518. 

Encephalography, xenon in, 429. 

Ependymoma of the cerebellopontine angle in 
an infant, 152. 

Epilepsia minoris continua—petit mal status, 
357. 

Epilepsy 
and Dupuytren’s contracture, 115. 
hereditary light sensitive, 235. 


897 


interseizure disturbances in, 327. 
temporal lobe, activation, 275. 
Epileptic discharges, cortically-induced, 616. 
Epileptic patients, 
phenobarbital and diphenylhydantoin in, 640. 
chronic hypoventilation in, 744 
Epileptic tendencies of the normal monkey, 
Evaluation of 
new anticonvulsants, methods, 484. 
surgical therapy of disorders of the basal 
ganglia, 755. 
Experimental production of seizures in the ma- 
caque by temporal lobe lesions, 179. 


Face and jaw movements, effect of cortical 
ablation, 288. 
Familial cerebello-olivary degeneration with 


late development of rigidity and dementia, 
876. 


Fatalities in myasthenia gravis—a review of 39 
cases with 26 autopsies, 307. 

Flexin, a new muscular relaxant drug, 843. 

Foramen magnum, tumor of, 73. 

Frontal lobe syndrome, produced by intracra- 
nial aneurysm, 829. 

Glaucoma, transient, in viral encephalitis, 518. 

Glioma, diffuse, in von Recklinghausen’s dis- 
ease, 269. 

Gliomatosis cerebri, 815. 


Glycoproteins, changes in neurologic diseases, 
859. 


Headache, craniovascular studies—analysis of 
pulse volume tracings, 96. 

Head injury 
closed, protracted unconsciousness in, 281. 
electroencephalogram in, 11. 

Hearing and speech in infantile hemiplegia 
before and after left hemispherectomy, 869. 

Hematoma, subdural, in head injuries, 11. 

Hemifacial spasms, electrophysiologic and clin- 
ical observations, 381. 

Hemiplegia, infantile, hearing and speech in, 
869. 

Hemispherectomy, hearing and speech in in- 
fantile hemiplegia before and after, 869. 

Hepatitis, virus, neurologic signs as prodrome 
to, 574. 

Hereditary cerebellar ataxia — olivopontocere- 
bellar type, 187. 

Hereditary light sensitive epilepsy, 235. 

Herpes, geniculate—Ramsay Hunt syndrome, 
262. 


i 
‘ 


898 NEUROLOGY 


Herpes zoster, thoracic, hiccup as symptom, 
601. 

Hiccup, obstinate, in thoracic herpes zoster, 
601. 

Hydrocephalus, otitic, 681. 

Hyperinsulin neuronopathy, 627. 

Hyperplasia of Leydig cells in chronic para- 
plegia, 68. 

Hypothalamic functions, autonomic, in intact 
organism, 335. 

Hypoventilation, chronic, in epileptic patient, 
744. 


Inclusion body encephalitis—a nonfatal case, 
371. 


Infant, ependymoma of cerebellopontine angle 
in, 152 
Insufficiency of basilar and carotid arteries, 455. 
Interseizure disturbances in focal epilepsy, 327. 
Intervertebral disks 
herniated, diagnosis and localization, 754. 
spinal tumors and, 32. 
thoracic, protrusions of, 1. 
Intracellular water and potassium in periodic 
paralysis, 523. 
Intracranial aneurysms 
clinical localization, 79. 
producing panhypopituitarism and_ frontal 
lobe syndrome, 829. 
surgical treatment, 686. 
Intracranial hypertension, benign, 605. 
Intracranial tuberculomas—a review of clinical 
features and treatment, 157. 
Intramedullary lipoma of the spinal cord, 449. 
Investigation of the primate amygdala: Move- 
ments of the face and jaws. 2. Effect of se- 
lective cortical ablation, 288. 
Irreversibility of motor function following bi- 
lateral simultaneous cortical lesions, 547. 
Is pain due to pressure on nerves? Spinal tu- 
mors and the intervertebral disk, 32. 


Kinesthetic sense, loss in hands, 344. 


Largactil, cure of obstinate hiccup in thoracic 
herpes zoster, 601. 

Large intracranial aneurysm as panhy- 
popituitarism and frontal lobe syndrome, 829. 

Laségue’s sign, 853. 

Lesions 
bilateral cortical, and motor function, 547. 


mesencephalic, effect on cortical activity, 
173. 


of vertebral column causing cord compres- 
sion, 103. 


temporal lobe, production of seizures by, 179. 


Leydig cells, hyperplasia in chronic paraplegia, 
68. 


Light sensitive epilepsy, 235. 

Limited value of carotid pulse in diagnosis of 
internal carotid thrombosis, 143. 

Lipoma, intramedullary, of spinal cord, 449. 

LSD-25 activation in temporal lobe epilepsy, 
275. 

Mental deficiency, problems in pathology of, 
761. 

Meralgia paresthetica, 560. 

Mescaline and LSD-25 in activation of tempo- 
ral lobe epilepsy, 275. 

Metastatic lesions of the vertebral column caus- 
ing cord compression, 103. 

Methods of evaluation of new anticonvulsant 
compounds, 484. 

Metrazol-induced cortical activity, 173. 

Microcephaly, mental deficiency with, 761. 

Midbrain, malformation, associated with Ar- 
nold-Chiari malformation, 22. 

Moebius’s syndrome—congenital oculofacial pa- 
ralysis, 50. 

Motor function 
assessment in cerebral palsy, 843. 


irreversibility, following bilateral cortical le- 
sions, 547. 


Multilocular myelomalacia following adhesive 
arachnoiditis, 594. 


Multiple myelomatosis, peripheral neuropathy 
associated with, 146. 


Muscle tone, pallidum and, 350. 

Muscular atrophy, and dystonia, 108. 

Muscular dystrophy, myasthenia gravis with 
features resembling, 667. 

Muscular relaxant drug, Flexin, 843. 

Myasthenia gravis 
fatalities—39 cases with 26 autopsies, 307. 
with features resembling muscular dystro- 

phy, 667. 

Myelin, degenerating, early changes in, 636. 

Myelomalacia, multilocular, following arach- 
noiditis, 594. 


Myofascial pain syndromes, 91. 
Nature and significance of pentosuria in neuro- 


muscular disease, 37 and 125. 
Nerves, pain due to pressure on, 32. 


Neurinoma, acoustic, late deafness in, 377. 


Neurofibromatosis with symptoms secondary 
to pheochromocytoma, 305. 


Neurologic signs and symptoms as a prodrome 
to virus hepatitis, 574. 


INDEX 


Neurology, broadening concepts, 775. 

Neuromuscular disease, pentosuria in, 37 and 
125 

Neuronopathy, hyperinsulin, 627. 

Neuro-ophthalmologic examination of children, 
739. 

Neuropathy, peripheral, associated with mul- 
tiple myelomatosis, 146. 


Objective comparison of Pa and di- 
phenylhydantoin in epileptic patients, 640. 
Observations on the pain and trigger mechan- 

ism in trigeminal neuralgia, 196. 
Obstinate hiccup as a prodromal symptom in 
thoracic herpes zoster, 601. 
Occlusion 
carotid artery, 491. 
of the basilar artery—diagnosis by vertebral 
angiography during life, 823. 
spontaneous, of middle cerebral artery, 529. 
Older age distribution in parkinsonism, 783. 
Olivopontocerebellar ataxia, 187. 
Olivopontocerebellar atrophy, 218. 
On neurologic terminology, eponyms, and the 
Laségue sign, 853. 
On the broadening concepts of neurology, 775. 
Otitic hydrocephalus, 681. 


Pain 
due to pressure on nerves, 32. 
in trigeminal neuralgia, 196. 
myofascial, 91. 
thalamic, chlorpromazine in, 302. 
Pallidum and muscle tone, 350. 
Panhypopituitarism, produced by intracranial 
aneurysm, 829. 
Paralysis 
congenital oculofacial, 50. 
periodic, 523. 
Paraparesis associated with atherosclerotic an- 
eurysm of abdominal aorta, 368. 
Paraplegia, hyperplasia of Leydig cells in, 68. 
Paratrigeminal syndrome, 750. 
Parkinsonism 


shift to older age distribution, 783. 
surgical occlusion of anterior choroidal ar- 
teries in, 390. 


Pediatric neurology, 646, 739. 
Penicillin, dermatomyositis following, 63. 


Pentosuria, nature and significance in neuro- 
muscular disease, 37 and 125. 


Peripheral neuropathy associated with multiple 
myelomatosis, 146. 


Petit mal status—epilepsia minoris continua, 


Phenobarbital, comparison with diphenylhy- 
dantoin in epilepsy, 640. siete 

Pheochromocytoma, neurofibromatosis secon- 
dary to, 305. 

Poliomyelitis, sensory loss in, 166. 

Potassium, intracellular, in periodic paralysis, 
523. 

Program, American Academy of Neurology 
eighth annual meeting, 225. 

Prolonged alterations in behavior associated 
with a continuous electroencephalographic 
(spike and dome) abnormality, 444. 

Protracted unconsciousness due to closed head 
injury, 281. 

Protrusions of thoracic intervertebral disks, 1. 

Pseudotumor cerebri—benign intracranial hy- 
pertension, 605. 

Psychomotor seizures in childhood—a clinical 
study, 646. 

Pulse volume tracings, analysis in headache, 96. 


Quantitative assessment of motor function in 
cerebral palsy—evaluation of zoxazolamine 
(Flexin), a new muscular relaxant drug, 843. 


Raeder’s paratrigeminal syndrome, 750. 
Ramsay Hunt syndrome — geniculate herpes, 
262. 


Regeneration in the cord of spinal monkeys, 
420. 


Seizures 

experimental production by temporal lobe 
lesions, 179. 
psychomotor, in childhood, 646. 

Sensory loss with poliomyelitis, 166. 

Shift to older age distribution in parkinsonism— 
a report on 1,000 patients covering the past 
decade from three centers, 783. 

Silver carbonate study, in von Recklinghausen’s 
disease, 269. 

Some problems in the pathology of mental de- 
ficiency with microcephaly, 761. 

Speech, and hearing in infantile hemiplegia, 
869. 


Spinal cord 
compression of cervical portion, 344. 
intramedullary lipoma of, 449. 
regeneration, in monkeys, 420. 

Spinal fluid, complement fixation test for cysti- 
cercosis of nervous system, 725. 

Spinal tumors and the intervertebral disk, 32. 

Spontaneous occlusion of the middle cerebral 
artery, 529. 

Structural spread of cortically-induced epilep- 
tic discharges, 616. 


| | 
| | 
357. 


900 


Study of the early changes occurring in degen- 
erating myelin, 636. 
Subdural abscess with retinal thrombophlebitis, 


Subdural hematoma, in head injuries, 11. 
Surgical occlusion of anterior choroidal arteries 
in parkinsonism—clinical and pathologic find- 
ings, 390. 
; Surgical therapy of basal ganglia disorders, 755. 
Surgical treatment of angiographically localized 
intracranial aneurysms—a follow-up report, 


Swelling of the brain induced by anoxia, 118. 
Sydenham’s chorea—a clinicopathologic study, 
672. 
Symposium of inquiry—cerebrovascular disease, 
580. 
Syndrome 
Gerstmann, early description, 838. 
Moebius’s, 50. 
myofascial pain, 91. 
Raeder’s paratrigeminal, 750. 
Ramsay Hunt, 262. 
thalamic pain, 302. 
Temporal lobe 
epilepsy, activation of, 275. 
lesions, production of seizures by, 179. 
Thalamic pain syndrome, chlorpromazine in, 


302. 

Thrombophlebitis, retinal, and subdural ab- 
scess, 889. 

Thrombosis of the internal carotid in a child, 
77. 


Supplement to December 1956 NEUROLOGY, Vol. 6, No. 12 


Conference on Training in Clinical Neurology 


Introductory comments, A. B. Baker, (1). 

Needs in neurology, Pearce Bailey, (3). 

Discussion of Dr. Bailey’s paper, H. Houston Merritt, 
(8). 


Accomplishments of the graduate training grant pro- 
gram in clinical neurology, Russell N. DeJong, (9). 

Discussion of Dr. DeJong’s paper, Oliver H. Lowry, 
(15). 

Influence of graduate training programs in neurology 
on undergraduate medical education, Francis M. 
Forster, (16). 

Discussion of Dr. Forster’s paper, Aura E. Severing- 
haus, (19). 

Administration of training programs by the National 
Institute of Neurological Diseases and Blindness, 
Gordon H. Seger, (21). 

Commentary on morning session, 
(26). 

Panel Discussion: 

Problems e logic education. 
1. What do you consider an ideal training pro- 
gram in neurology?, (28). 
2. What are the ideal administrative conditions 


George Aagaard, 


Ai 
red in ne 


NEUROLOGY 


Transient glaucoma in viral encephalitis with 
diencephalic lesions, 518. 
Treatment of intracranial tuberculomas, 157. 


Tremor, postural, characteristics in normal and 
abnormal states, 716. 

Trigeminal neuralgia 
and compression operations 
for, 363. 

pain and trigger mechanism, 196. 


Trigger mechanism, in trigeminal neuralgia, 
196. 


Tuberculomas, intracranial, 157. 
Tumor of the foramen magnum, 73. 
Tumors, spinal, and intervertebral disk, 32. 


Ultrasound in neurology, 693. 


Unconsciousness, protracted, in closed head in- 
jury, 281. 


Vascular anomalies, clinical localization, 79. 

Vascular phenomena involving brainstem struc- 
tures—a clinical and pathologic correlation 
study, 402. 


Ventricle, lateral, congenital obliteration of, 
478. 


Vertebral column, metastatic lesions of, 103. 


Virus hepatitis, neurologic signs as prodrome 
to, 574. 


von Recklinghausen’s disease, diffuse glioma of 
brain in, 269. 


Water, intracellular, in periodic paralysis, 523. 


Xenon in encephalography, 429. 


which need to exist to run an effective training 
program?, (29) 

3. What conditions on a medical service should be 
under the care of a neurologist?, (29). 

4. Can a resident be trained in neurology without 
having total patient responsibility?, (31). 

5. What are the disadvantages of having a scat- 
tered neurology service in the hospital setup?, 
(31). 

6. What is the role of the outpatient clinic in a 
graduate training program?, (31). 

7. How and why should electroencephalography 
be integrated in a neurology training program?, 
(32). 

8. How long does it take to train a good neurolo- 
gist?, (33). 

9. How much should we use our part time unpaid 
faculty in the training of clinical neurology?, 
(33). 

10. In a well planned program, how much time 
should be spent in laboratories and in basic 
neurology?, (34). 

11. What are the opportunities in the field of neu- 
rology today?, (34). 


fire 
> 
— — 


CONFERENCE 


on 


TRAINING in CLINICAL NEUROLOGY 


Under the Auspices of the 


NATIONAL ADVISORY NEUROLOGICAL DISEASES 
AND BLINDNESS COUNCIL 


of the 


NATIONAL INSTITUTE OF NEUROLOGICAL DISEASES 
AND BLINDNESS 


NATIONAL INSTITUTES OF HEALTH 


Bethesda, Maryland 


Held April 28, 1956 at the Jefferson Hotel, St. Louis, Missouri 


‘ 
n 
3. 
1g 
e 
it 
t- 
?, 
5 
?, 
id 
?, 
1e 
ic 
u- 


Introductory Comments 


A. B. Baker, M.D. 


Ir IS MY PRIVILEGE to welcome you to 
this first conference on neurologic edu- 
cation held by the United States Public 
Health Service. I sincerely hope it will 
be a profitable and constructive meeting. 

A little over three years ago, when a 
number of us were invited to participate 
in the activities of the training grant 
program of the National Institute of 
Neurological Diseases and Blindness, 
we readily accepted, knowing the acute 
needs in this field and feeling that here 
was a place where a real contribution 
could be made. We were all well aware 
of the large component of medical prac- 
tice that consisted of neurologic prob- 
lems and the need for intensified train- 
ing of the graduating physician to han- 
dle these problems. We were also well 
aware of the rapidly increasing scope of 
the neurology field in both its basic and 
clinical phases and therefore the need 
for specially trained personnel to carry 
out neurologic education. Finally we 
realized that there was a tremendous 
shortage of teachers and researchers in 
the field of neurology which, if not rem- 
edied, would impede any rapid expan- 


sion in training, research, and service in 
this field. Knowing these problems, we 
on the first Neurology Training Grant 
Committee realized that we were faced 
with a real job that would take a great 
deal of time and effort and might be 
tainted with some disappointments and 
frustrations. 

Actually, all of us who first embarked 
upon this work were amazed by the en- 
thusiastic reception of this training pro- 
gram by neurologic educators, deans, 
and by the National Congress. We had 
felt originally that this program would 
develop slowly, giving us ample oppor- 
tunity to follow its course carefully and 
evaluate progress. This has not been 
possible. The enthusiastic reception of 
this program by medical schools and 
hospitals immediately placed tremen- 
dous demands upon our committee for 
more intense activity in the proper ad- 
ministration of the program. The most 
understanding attitude of Congress made 
available the funds necessary to support 
this training program to its fullest ex- 
tent. I believe a special vote of thanks 
is due Dr. Pearce Bailey and also the 


Prof and director of the division of neurology, Uni 
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members of the National Committee for 
Research in Neurological Disorders for 
the excellent job they have done in in- 
terpreting the needs of this training 
program to Congress and gaining its 
support. Obviously, without appropriate 
financing, this training program would 
have been severely limited. 

The Neurology Training Grant Com- 
mittee readily accepted the challenge 
of this rapidly expanding program and 
has worked very hard to make it a suc- 
cess. Its efforts during the past three 
years have culminated in this conference. 
It was felt by the committee and by the 
National Advisory Neurological Diseases 
and Blindness Council that such a con- 
ference held at this time might aid the 
program in many ways. It could serve 
to bring together the many program di- 
rectors so that they would have an op- 


portunity to discuss mutual problems 
involved in neurologic education. Such 
an exchange of ideas is always healthy 
and fruitful. It would enable potential 
program directors in such schools that as 
yet have no active program to obtain 
information regarding the help available 
and the problems involved in the insti- 
tuting of a neurologic training program. 
Finally, such a conference would enable 
us to present to many of the deans of 
our medical schools the present needs 
in the field of neurology and neurologic 
education and the accomplishments of 
the program to date. I am sure all of 
us in the field of neurologic education 
realize that, without the understanding 
and cooperation of our deans, little can 
be accomplished in the furthering of 
our training in neurology in the med- 
ical schools. 
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Needs in Neurology 


Pearce Bailey, M.D. 


THE PROBLEM which I have been asked 
to introduce is needs in neurology, par- 
ticularly in clinical neurology today. 
This is a complex problem because the 
identity of clinical neurology in the gen- 
eral field of medicine has been a moot 
question, ever since its colorful incep- 
tion by S. Weir Mitchell and William A. 
Hammond at the end of the Civil War. 

In view of the complexity of the prob- 
lem, I shall touch upon it only in the 
light of certain new developments which 
have taken place in the field of neurol- 
ogy during the past ten years—develop- 
ments which demonstrate the primary 
importance of neurologic and sensory 
disorders to health and disease. Further 
elucidation of the needs in neurology is, 
of course, an abjective of this conference 
and undoubtedly will come as the dis- 
cussions proceed. 

More than two decades ago, at the 
First International Neurological Con- 
gress in Berne, Switzerland, a famous 
New York neurologist, Bernard Sachs, 
called the nervous system the master 
tissue of the body and suggested it be 
treated as a focal point in medical teach- 
ing and research. “Neurology,” he said, 


“is the fundamental specialty of med- 
ical art.” 

Only a few years ago, the famous pro- 
fessor of neurology at the University of 
Oslo, G. Monrad-Krohn, wrote to the 
effect that the nervous system is the cen- 
tral organ of the body, centrally situated 
and central to all bodily functions. He 
mentioned, therefore, that it should oc- 
cupy a central position in medical edu- 
cation. 

These statements by Sachs and Mon- 
rad-Krohn about the importance of the 
nervous system to medicine, and, indeed, 
similar allegations by many other dis- 
tinguished authorities, have never been 
disputed in open forum, as far as I 
know. Equally undisputed is the belief 
that training programs in clinical neu- 
rology have not yet charted an even 
and enduring course in medical educa- 
tion; nor have they, to this time, achieved 
a significance commensurate with the 
importance ascribed to the nervous sys- 
tem by Monrad-Krohn, Sachs, and many 
others. 

Let us assume for the moment that 
these assumptions of Sachs and Monrad- 
Krohn are correct and consider some of 
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the new developments in neurology and 
the studies on its status and needs dur- 
ing the last ten years. 

In 1946, after serving as a neurologist 
in the Navy during World War II, I ac- 
cepted the responsibility of organizing 
a neurology service for the first time in 
the medical department of the Veterans 
Administration. It was then that I was 
first struck by the paucity of qualified 
teachers and training facilities in clin- 
ical neurology in large sections of the 
country and by the lack of finances to 
provide them. It was at this time, too, 
that I became acutely aware of neurol- 
ogy’s lack of constructive liaison with 
other medical disciplines in many med- 
ical schools and of the dangerously dwin- 
dling numbers of young men interested 
in entering neurologic training. I be- 
lieve it was in this year, 1946, that clin- 
ical neurology in the United States 
reached an all time low in attracting 
promising young men to its ranks. 

Nonetheless, the Veterans Administra- 
tion neurology program did “get off the 
ground” and expanded even in this ap- 
parently chilly climate. About 40 neu- 
rologic residency services were estab- 
lished under Veterans Administration 
auspices, most of them affiliated with 
teaching hospitals in medical schools. 
The growth of the program, however, 
was greatly aided by other new devel- 
opinents with which its destiny became 
closely interlocked: the organization in 
1948 of the American Academy of Neu- 
rology by A. B. Baker and others; the 
creation of an official journal, Neurology, 
under the editorship of Russell N. De- 
Jong; and the increasing public atten- 
tion which began to be focused on 
chronic neurologic disorders because of 
the modern rehabilitation movement. 
While these new developments in neu- 


rology were gaining momentum, the 
problem of its status and needs became 
a favorite topic for presidential addresses 
before national neurologic societies. 
Between 1946 and 1950, the status and 
needs of neurology provided the cen- 
tral theme of at least six presidential 
addresses before national neurologic so- 
cieties, including the Section on Nerv- 
ous and Mental Diseases of the Ameri- 
can Medical Association. Another paper 
by Russell N. DeJong was discussed by 
Roland P. Mackay and myself before the 
Association of American Medical Col- 
leges at Lake Placid in 1950. In addi- 
tion, the problem of the needs in neu- 
rology was made the subject of an ex- 
tensive survey and report in 1949 by the 
Pollock committee of the American Neu- 
rological Association. Later in that year, 
this was discussed by Monrad-Krohn, 
Foster Kennedy, and others during the 
executive sessions of the Fourth Inter- 
national Neurological Congress held in 
Paris. The essence of the Pollock com- 
mittee report was the lack of training 
and research facilities in neurology and 
the lack of trained physicians to serve 
as teachers and to care for the vast num- 
ber of neurologic patients in this coun- 
try. Some of the highlights of the Pol- 
lock report were: 1) less than 20 per 
cent of the country’s medical schools 
had adequate training programs in neu- 
rology; 2) the chairman of the depart- 
ment or division of neurology in most 
medical schools was not a qualified neu- 
rologist; 3) there was no uniformity in 
the organization or teaching of neurol- 
ogy throughout the country; 4) there 
was a proportional disparity in various 
sections of the United States, of the num- 
ber of qualified neurologists to practic- 
ing physicians, for example, in North- 
east 1 to 423, Midwest 1 to 668, Pacific 
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1 to 814, Southeast 1-1 to 783, Mountain 
1-2 to 614, Southwest 1-4 to 547; in about 
six states there was not a single qualified 
neurologist; and 5) the bulk of neuro- 
logic patients, about 90 per cent, were 
never seen by a qualified neurologist. 
These presidential addresses and com- 
mittee reports on the status and needs 
of neurology, though they often be- 
moaned the current plight of neurology, 
nearly all analyzed the needs and advo- 
cated means for a better future. Among 
them were recommendations for 1) ad- 
ditional funds for the support of neuro- 
logic training and research; 2) formu- 
lation of an appropriate public relations 
program in neurology; 3) more curricu- 
lum hours for neurology in undergrad- 
uate medical education; 4) more autono- 
my, both professional and budgetary, for 
neurology in the organizational struc- 
tures of medical schools; 5) development 
of a more therapeutic orientation in neu- 
rologists under training; and 6) preven- 
tive measures against further splintering 
of neurology into other disciplines. 
Provocative as these addresses may 
have been, their influence on medical 
thinking undoubtedly was quite limited. 
The audiences in all instances except 
one were made up of neurologists, there- 
by giving to the sessions a parochial note 
of only convincing further those already 
convinced, The one exception was the 
Lake Placid meeting before a group of 
medical school deans, but here the 
speaker and the discussants were almost 
talking to themselves, for there were not 
over a dozen people in the audience. 
However, these group presentations 
and discussions and the new activities in 
neurology from 1946 to 1950, already 
mentioned, while they did not provide 
sufficient fuel for a true renaissance of 
clinical neurology, did supply new op- 


portunities for training neurologists. 
They also induced neurologists to focus 
more sharply on the depth of the prob- 
lem. But new opportunities and sharp 
thinking do not necessarily arouse new 
incentives, especially when they do not 
contain all the ingredients essential to 
invigorate a static problem in an un- 
favorable setting. Thus, in spite of their 
zeal, they did not supply badly needed 
items such as stipends for neurologists- 
in-training and grants for training pro- 
grams in medical schools. At the same 
time, the growing medical manpower 
shortage, from which a rejuvenated neu- 
rology would have to draw, had become 
even more acute because of the Korean 
War. 

There was some reassurance, however, 
for these anxieties which reached a peak 
in 1950. The reassurance came from two 
new quarters: first, from an increasing 
public awareness of the impact of neu- 
rologic disorders as a public health prob- 
lem, which was aroused by the organiza- 
tion of several voluntary health agencies 
dedicated to the welfare of certain 
groups of neurologic disabilities, partic- 
ularly cerebral palsy, multiple sclerosis, 
muscular dystrophy, and epilepsy; sec- 
ond, from the phenomenal growth since 
World War II of experimental neurology 
which had reached a stature worthy of 
categorical consideration. 

The growth of voluntary agencies ded- 
icated to neurologic diseases and the rise 
of experimental neurology seemed to 
converge at a point in soil which already 
had been tilled by the new movements 
in clinical neurology for an amalgama- 
tion of efforts in behalf of neurologic 
patients. The spontaneous confluence of 
these three forces, the voluntary agen- 
cies, experimental neurology, and the 
new activities in clinical neurology, 
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somehow led to the creation and activa- 
tion of the National Institute of Neuro- 
logical Diseases and Blindness in 1951. 
As some of you know, those of you who 
participated in the program of the insti- 
tute, the first two years of its existence 
were an intense struggle for the initia- 
tion of a program just on a planning 
basis. During these first two years, the 
institute struggled along on a small, 
static budget, but finally in 1953 the 
ring of inertia was broken and hence- 
forth its program has developed into a 
dynamic and productive operation. In 
1951 and 1952 the institute’s annual ap- 
propriation hovered around the million 
dollar mark; in 1953 it was increased 
to 4.5 million; and the House of Repre- 
sentatives allowance for the coming year 
is over 14 million. 

The part of the institute’s program 
which concerns us most today is its 
grants program in graduate training to 
develop clinical teachers and investigat- 
ors in neurologic and sensory disorders. 
This part of the program, incidentally, 
was the hardest one of all for which to 
obtain financial and moral support, even 
though it is the segment of the program 
most intimately related to the needs of 
neurology. 

I shall not burden you further with 
a recount of the development of the in- 
stitute’s national program in graduate 
neurologic education. Recently this has 
been summarized in a special issue of 
the Newsletter contained in the journal, 
Neurology (Vol. 5, No. 12, December 
1955). 

To return to the needs in neurology, 
it is my belief that some of those ex- 
pressed in the presidential addresses and 
committee reports referred to previous- 
ly have been, at least partially, satisfied 
as a result of the changing scene in 


clinical and experimental neurology, the 
rise of voluntary health organizations, 
and the promulgation of the institute's 
national program. Funds for the initia- 
tion or strengthening of existing training 
programs are now available. The posi- 
tion of neurology in medical public re- 
lations has improved in recent years, and 
the tendency for neurology to continu- 
ally splinter itself has been diminished, 
especially since the formation of the 
National Committee for Research in 
Neurological Disorders in 1952. 

The problem of cultivating a more 
therapeutic orientation in the training 
of young neurologists will still remain 
until all training centers give the neuro- 
logic resident full therapeutic responsi- 
bility for neurologic patients he sees on 
the hospital ward. This is not an easy 
task, for clinical neurology always has 
been firmly rooted in morphology and 
has placed a premium on point-to-point 
clinicoanatomic correlations. 

There is a certain fascination, as we 
all know, in vibrant discussion on the 
problem of clinicoanatomic correlations 
for which the nervous system supplies 
such an ideal substrate. But this can be 
overdone, becoming a sort of indoor 
sport for which the neurologist and the 
neurologic patient eventually pay the 
bill in terms of wasted time or increased 
suffering. For a national program to 
survive today, its central core must be 
anchored firmly to the welfare of the 
patient. In terms of modern medical 
thinking, I do not believe a purely diag- 
nostic specialty can survive. 

In closing, permit me to stress the 
great need in clinical neurology today 
to expand the scope of its interests. 
Neurology always has been stalked by 
a danger of being compressed into a 
narrow groove. As far back as 1913, 
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Dana sounded a warning of this im- 
pending danger when he wrote, “The 
neurologist must expand his interest or 
sink into the narrow niche of curator 
of the scleroses or an appraiser of terato- 
logical defects.” 

It seems that in the past an undue pre- 
occupation on the part of clinical neu- 
rologists with psychiatry, and more re- 
cently with neurologic surgery, unfor- 
tunately has thinned their lines of com- 
munication with internal medicine, to 
which they were firmly anchored when 
it began as a specialty after the Civil 
War. What is equally as unfortunate is 
the fact that a liaison of neurology with 
pediatrics is for all practical purposes 
almost nonexistent, even though a large 
proportion of neurologic patients are 
children. The institute is now planning 
training programs in developmental pe- 
diatric neurology as part of a collabora- 
tive research program in cerebral palsy, 
which should alleviate this situation by 
placing neurologists in intimate contact 
not only with pediatricians but also with 
obstetricians, with infants as well as 
children. 

The tendency of neurology in the past 
to narrow its sphere of activity from a 
clinical standpoint has also obtained to 
a certain degree in research activities. In 


the beginning, neurology, following its 
original morphologic orientation, aligned 
itself almost exclusively to neuropathol- 
ogy. But when medical research took a 
more functional turn at the beginning of 
the twentieth century, neurology veered 
toward neurophysiology, especially elec- 
trophysiology, where today the maxi- 
mum research activities are concentrat- 
ed. It is hoped, however, that all activ- 
ities of neurologists will not be devoted 
exclusively to this field, important as it 
is, but that they will enter aggressively 
the promising new fields of electron mi- 
croscopy, tissue culture, and biochem- 
istry. It might be well to encourage, 
wherever possible, the development of 
these technics in the basic science as- 
pects of the neurologic training pro- 
gram. 

If neurologists can expand their in- 
terests along these lines, both clinically 
and in the laboratory, the remaining 
needs in neurology for additional cur- 
riculum hours in undergraduate educa- 
tion and more professional and budget- 
ary autonomy will be resolved. 

It also might well introduce an era 
where the recognition of the importance 
of the nervous system and neurology, 
recommended by Bernard Sachs and 
Monrad-Krohn, will be fulfilled. 
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Wuart I Have TO say will be mainly in 
the sense of reinforcement of Dr. Bailey's 
paper. This conference has resulted from 
the efforts of a great many people and 
I should like to pay tribute to them at 
this time. This meeting could not have 
happened if we had not had a man to 
head the National Institute of Neuro- 
logical Diseases and Blindness with the 
energy and vision that Dr. Bailey has 
had. Contributing also to this occasion 
was the National Committee for Re- 
search in Nervous Diseases, headed by 
Dr. Baker, and I believe supported by 
Doctors Traeger, Stone, and Brooks and 
others in the voluntary health groups. 
Also, the revival of interest in neurology 
can be traced to the establishment and 
growth of the American Academy of 
Neurology. These three developments, 
I am sure, bode well for the future of 
neurology in the United States and in 
the world. 

One of the most important problems 
facing us today is the training of teach- 
ers and leaders in the field of neurology. 
These teachers and leaders must be 
trained not only in the clinical fields, 
but also in the basic sciences. If we can 
successfully train our neurologists in the 
basic sciences, I am sure the role of neu- 
rology in the medical schools and aca- 
demic councils is assured. 

Now to reemphasize some points Dr. 
Bailey has raised. He stated that our 


relationships with psychiatry and neuro- 
surgery are traditional. These, of course, 
should be kept at a high level and im- 
proved. It is even more important, how- 
ever, that we infiltrate the services of 
medicine and pediatrics. It is only 
through contact with these two services 
that we can further expand our specialty. 
Dr. Bailey emphasized the fact that neu- 
rology has been too much a diagnostic 
specialty. It is important to point out 
that the diagnostic phase of neurology 
is only a preliminary and not the end. 
The real goal is the care and cure of the 
patient. Neurology, therefore, must be 
directed toward therapeutic lines, and 
residents must be trained to assume 
therapeutic responsibility. Although the 
direction of neurologic research in the 
past has been toward neuropathology, 
neuroanatomy, and neurophysiology, it 
is time now to turn our attention also 
to biochemistry, endocrinology, and nu- 
trition (particularly vitamins), because 
only through these are we going to de- 
termine the causes of many of the dis- 
eases of the nervous system and find 
new forms of therapy. 

I would like to conclude by saying 
that I am happy to be here both as a 
representative of the National Advisory 
Neurological Diseases and _ Blindness 
Council and a participant in the training 
program. This signal occasion is a hap- 
py omen for the future. 


Professor of neurology, Neurological Institute, College of Physicians and Surgeons, Columbia Uni- 
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Accomplishments of the Graduate Training 


Grant Program in Clinical Neurology 


Russell N. DeJong, M.D. 


THE suBject “Accomplishments of the 
Graduate Training Grant Program in 
Clinical Neurology” is one that can be 
discussed in a variety of ways. Each of 
these, however, has as its objective the 
attempt to assess the individual training 
programs, in order to discover what 
progress has been made in the graduate 
teaching of neurology under grants from 
the National Institute of Neurological 
Diseases and Blindness. It must be borne 
in mind, of course, that the Graduate 
Training Grant Program was started less 
than three years ago, and many pro- 
grams have been active for even shorter 
periods of time. This report, therefore, 
must be considered as a very prelim- 
inary one, but it does show, I believe, 
that a great deal has been accomplished 
even in this brief span of years. 

First, one can take a statistical ap- 
proach and recount exactly what appears 
to have been accomplished through the 
training grant program. It will be ob- 
vious, however, that statistics do not 
necessarily give an accurate record of 
what has actually been accomplished. 
In the second place, one can speak in 
generalities tinged with hope and op- 
timism and try to present statements 


that indicate that the results thus far 
fall in very closely with Dr. Bailey's 
recent account of the needs in the field 
of neurology. Thirdly, I can discuss the 
subject from a personal point of view 
and state what our grant has helped us 
to accomplish locally at Michigan, and 
also mention some of the results at other 
training centers. It might be best more 
or less to compromise by trying to do 
each of these briefly. 

First, I will give you a brief statistical 
analysis based on answers to a question- 
naire sent by Dr. Gordon Seger to all 
neurology training grant program di- 
rectors who have had a grant in clinical 
neurology for six months or more. These 
reports are very revealing and would 
certainly lend support to a very opti- 
mistic view of the program thus far. 
Before presenting the figures, however, 
it must be stated that they do not neces- 
sarily give an actual report of what has 
been accomplished. The directors were 
asked to name those who completed 
training under them since their programs 
started, regardless of the source of sup- 
port of the individuals, and to name 
those now in residency. It must be borne 
in mind that some of the programs were 


Professor and chairman of the department of 
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very active even before grants were 
received, and many of the people who 
have completed their training were 
already in the programs prior to the 
institution of the grants and would 
probably have completed their training 
regardless of whether the program re- 
ceived additional support from the Na- 
tional Institute of Neurological Diseases 
and Blindness. Furthermore, many of 
these programs were already large ones 
with many residents and the addition 
of one or two more trainees would not 
appreciably change their quotas. On the 
other hand, some of the programs were 
inaugurated entirely through help from 
the National Institute of Neurological 
Diseases and Blindness, and there would 
have been no accomplishment whatever 
without this assistance. Lastly, I regret 
to say that, despite what Dr. Seger and 
the other members of the Neurology 
Training Grant Committee felt was a 
very clear and precise questionnaire, 
many of the program directors misinter- 
preted the questions and consequently 
it has been somewhat difficult to cate- 
gorize accurately their reports. However, 
I shall try to summarize the statistical 
results of this questionnaire. 
Information was requested from all 
program directors who have had grants 
for six months or more. This totaled 37 
programs, and reports were received 
from all. It must be borne in mind, how- 
ever, that only five of these were activat- 
ed in 1953, 25 in 1954 (and I have not 
separated those activated in January 
from those started in July of 1954), and 
seven in 1955. In addition, some of the 
programs were unable to start work im- 
mediately upon receiving their grants. 
In fact, some of them have not yet been 
able to secure staff and become activat- 
ed. Residents reported to have completed 


their training under these grants num- 
ber 83. Of these, 16 have been certified 
by the American Board of Psychiatry 
and Neurology, 45 are reported as board 
eligible, and 36 now hold positions in 
training institutions as teachers or clin- 
ical investigators. In addition, 92 others 
not specializing in clinical neurology re- 
ceived six or more months of training 
under these programs. These 92 con- 
sisted of physicians interested primarily 
in neurosurgery, psychiatry, and inter- 
nal medicine. I must state that in some 
of the programs the only residents listed 
were men in these other specialties. The 
total number of residents now in training 
(that is, residents serving on an annual 
basis and not those from other services 
who are spending one, two, or three 
months in neurology) is reported as 158. 
Of these, 129 are specializing in neurol- 
ogy and the remainder in a variety of 
fields, but again primarily in neurosur- 
gery, psychiatry, and internal medicine. 
In almost every case the residents, espe- 
cially those in the second and third 
years, are teaching medical students. In 
a few instances the teaching is in neuro- 
pathology, neuroanatomy, and neuro- 
physiology, usually in addition to clin- 
ical neurology, but in most cases resident 
teaching is limited to the field of clin- 
ical neurology. Only 22 current vacan- 
cies are listed in the resident programs, 
with 13 vacancies for next July and five 
vacancies in Veterans Administration 
programs affiliated with a training grant 
program. Some centers are not yet ap- 
proved for training and these, of course, 
can list no residency vacancies. 
Program directors report that, since 
the start of these training grants, a total 
of 79 staff members have been added. 
The majority of these additional staff 
members are presumably clinical neu- 
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rologists, but some of them are listed 
as neurophysiologists, neuroanatomists, 
pharmacologists, and so on, and in quite 
a few instances the actual activity of 
the new staff members was not speci- 
fied. A total of only 13 actual faculty 
vacancies is reported, but many directors 
made the statement that they would like 
to add to their staffs if funds or person- 
nel were available. 

It should be mentioned, and is of in- 
terest, that out of the 83 men and women 
who have completed their training in 
neurology since these programs started, 
48 were trained in seven centers and 
84 residents out of the 158 now in train- 
ing are in these same seven centers. 
Thus it is seen that our statistics depend 
largely upon a very small group of pro- 
grams, of which three were activated 
in 1953, two in January 1954, and two 
in July 1954. All but one, however, 
were already active programs before the 
grants were allocated. 

Now I should like to generalize a 
little, which I feel that I am justified in 
doing on the basis of some experience 
on the Neurology Training Grant Com- 
mittee and a very thorough review of 
the questionnaires. In applying for a 
grant, the director is asked to state 
whether he is establishing a new pro- 
gram, expanding an already active one, 
improving an already active one, or con- 
tinuing the same program. The commit- 
tee, in awarding grants, feels that it can 
be of a great deal of help in all four 
of these purposes. Grants have been 
given to many schools and hospitals 
where there was no active resident train- 
ing program and a weak undergraduate 
teaching program, but where it was felt 
the director himself had ability and in- 
centive and with encouragement and 
financial assistance he could build up an 


effective graduate program and at the 
same time improve the quality of the 
undergraduate teaching and stimulate 
neurology in general by inducing en- 
thusiasm for the field to those still in 
their undergraduate years. Quite a few 
can be named where this has worked 
very well. Sometimes, because of geo- 
graphic location of the school, financial 
difficulties within the center, or little 
interest in neurology in years past, the 
grant has aided in the development of 
an expanding department with a cen- 
trifugal spread of knowledge in and an 
interest for neurology to the contiguous 
areas. 

In other places where there had long 
been an active program, but one that 
had labored under a somewhat meager 
budget (and all of us who are in med- 
ical school situations know how difficult 
it is to expand our budgets, especially 
since the neurology department is usu- 
ally a small one and must compete with 
the larger services such as medicine and 
surgery ), it has been possible to increase 
the value of the training program by 
bringing in additional personnel in the 
basic sciences, giving the residents more 
time and opportunity for investigative 
work during their training years, and in 
general increasing the educational value 
of the program. In this way an active 
program has been improved, and, fur- 
thermore, has often also been expanded 
by allowing the director to take on ad- 
ditional residents as well as additional 
faculty personnel. In some training cen- 
ters neurology has been able to achieve 
some degree of autonomy in this way, 
and has developed from a sub-depart- 
ment or division into a service of its own 
where it is on a par with the other larger 
services. In this manner, too, programs 
which had originally had a one-year or 
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two-year approval by the American 
Medical Association and the American 
Board of Psychiatry and Neurology have 
been able to achieve a full three-year 
approval, so that the residents can get 
complete training in the center and then 
perhaps stay on in the vicinity in prac- 
tice or in teaching. The accomplish- 
ments in expansion or improvement in 
the training programs is reflected in the 
large number of personnel that have 
been added in these 37 programs. It 
is true that the salaries of all of these 
individuals have not come from the 
training grants themselves, but in many 
centers the university or the hospital, 
seeing the expanding program, has aug- 
mented the institutional budget for the 
program simultaneously with the receipt 
of help from the National Institute of 
Neurological Diseases and Blindness. 

Another very tangible evidence of the 
contribution of these programs has been 
the number of men who have gone into 
teaching and investigative work in neu- 
rology since their inauguration. Of the 
83 men who have completed their work, 
36 are now in teaching and investiga- 
tional positions, and this percentage 
would obviously be larger if it were not 
for the fact that many individuals who 
have just completed their training are 
now in military service, while others are 
continuing their training on a higher 
level or in basic science work at other 
centers in this country or abroad prior 
to accepting teaching and research posi- 
tions. 

There are two more points that might 
be mentioned, although with some hesi- 
tation. In the first place, it is the major 
objective of the National Institute of 
Neurological Diseases and Blindness 
and of the men who have been on the 
Neurology Training Grant Committee 


to stimulate the training of teachers 
and clinical investigators in the field 
of neurologic disorders. Objection has 
frequently been raised to programs that 
largely train psychiatrists, neurosurgeons, 
and internists. It should be the major 
objective of our program to train neu- 
rologists, but I feel very strongly that 
we are accomplishing a great deal for 
medicine and for mankind if we aid in 
contributing good neurologic training to 
men in other fields. It is obvious that 
our programs should not be instituted 
mainly for the training of neurosurgeons, 
for instance, but if even a small percent- 
age of our trainees are neurosurgeons 
and these neurosurgeons are trained to 
be good diagnosticians and neurologic 
clinicians, they will be much better neu- 
rosurgeons. Thus I think in all of our 
programs, we should feel that we can 
support neurosurgical trainees for pe- 
riods of longer than six months and often 
a year or so, so that our surgical col- 
leagues may go into practice and into 
teaching with a more sound neurologic 
background and perhaps some may be 
stimulated to embark on clinical inves- 
tigation. And this applies. to psychiatrists 
and internists, too. Unfortunately, there 
are many centers where the rift between 
neurology and psychiatry is becoming 
wider, and it is apparent from experi- 
ences on the American Board of Psychia- 
try and Neurology that many psychia- 
trists have an appallingly poor back- 
ground knowledge of the structure and 
functions of the brain and nervous sys- 
tem. With the recent renaissance of in- 
terest in the organic background of the 
psychoses, from anatomic, physiologic, 
and pharmacologic points of view, it is 
up to us as neurologists to see that the 
future psychiatrists have a sound foot- 
ing in neurology. Finally, while it is 
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trite to state that the best internists are 
those who have a broad concept of neu- 
rologic disease and of the neurologic 
manifestations and complications of sys- 
temic disease, it is obvious that those 
programs which train mainly internists, 
but internists with a good neurologic 
background, are making a real contribu- 
tion too. 

The other accomplishment to be men- 
tioned with some reserve relates to fi- 
nances. Through training grants, many 
of us have been able to increase the 
stipends for our residents. It has always 
bothered me that in my own institution, 
and in many others too, the residents, 
young men who have gone to college 
and medical school, have interned, and 
many of whom have married and have 
families, must start their residency at 
a salary far less than that paid the clerks 
and menial help in the hospital. Of 
course there is always a very good an- 
swer to this, and that is that these men 
are “in training;” “this is not a salary 
based on worth, but just a stipend given 
to a man who is still in school.” There 
has been an increasing competition on 
a salary basis, with psychiatric residents 
in many places receiving salaries entirely 
out of range with those paid in other 
disciplines. And, of course, the Veterans 
Administration hospitals do pay a sti- 
pend slightly larger than that given in 
most teaching institutions. With the help 
of training grants, it has been possible 
to increase the stipends of many resi- 
dents in training in neurology. Thus, 
these young men, who do have definite 
financial responsibilities and problems, 
are able to get at least a living wage 
while they are continuing their training 
in this specialty which all of us feel is 
of paramount importance in medicine. 
Thus it may be that certain good men, 


who because of other obligations might 
have had to shorten their period of train- 
ing, go into other fields, or go to cen- 
ters with inferior facilities, may be able 
to continue their careers and fit them- 
selves for teaching and investigation. 
Now I think that I should state just a 
little of what has been accomplished at 
Michigan, and our program is fortunate 
in being one of those that date back to 
1953. Our development under this grant 
has been a gradual one, with, as has been 
the case in most other places, a little 
delay in the beginning. We did have 
a rather active program before we re- 
ceived our grant, and have always been 
fortunate, I believe, in having a rather 
generous budget from our medical 
school. Our program has always been 
one that has been oriented clinically to 
a major extent, although, of course, we 
feel that adequate emphasis must also 
be placed on both research and training 
in the basic sciences. With the financial 
assistance from this grant we have been 
able nearly to double the number of 
residents and fellows in training, as well 
as to increase our full-time faculty per- 
sonnel. I believe that these residents 
are getting a better training now that 
they are available in larger numbers, 
because the work load is less and they 
have more time for individual work. 
Furthermore, the augmented staff is able 
to give more time to individual instruc- 
tion, we have been able to assign longer 
periods for full-time work in the basic 
sciences and in ancillary fields such as 
physical medicine, and the residents 
have better facilities and more time for 
research and original investigation. Also, 
because the residents assist in under- 
graduate teaching, we have been able 
to give more individualized bedside in- 
struction to our medical students. This 
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must be considered a very important 
part of our teaching programs, and one 
which all of us must bear in mind care- 
fully; any program that tries to divorce 
undergraduate from graduate instruc- 
tion is missing one of the major objec- 
tives of medical education. 

I feel that the assistance we have re- 
ceived has been most valuable to us, 
and that its value will increase as time 
goes on. A review of other expanded 
programs shows a similar qualitative and 
quantitative expansion of training, with 
improvement in the caliber of the in- 
struction and experience which parallels 
the increase in number of men in train- 
ing. Many of the newly established pro- 
grams are not able to list accomplish- 
ments to date, but, as many of these have 
had to “start from scratch” and have had 
difficulty in recruiting satisfactory per- 
sonnel, their problems have been much 
more serious and in many cases it is too 
early for critical appraisal. 

As a specific example of the effect that 
the training grant program has had in 
one center, I should like to quote to you, 
and to say that it incorporates my own 
feelings, the statement made by one of 
the program directors as his introduction 


to the answers on the questionnaire. 
“Let me say that I, as the program di- 
rector, have greatly appreciated the help 
which the Institute has afforded us. 
Without it we could not carry out our 
program in neurology, and with it I feel 
that we have enhanced not only the pro- 
gram of neurology in our own state, but 
to a great extent throughout the neigh- 
boring states.” I will add one more quo- 
tation from his letter, which I do not 
think applies in my own case but may 
in many others. “Curiously enough, since 
1953 our own department has been un- 
der a solid footing here at our school of 
medicine and it is a great feeling per- 
sonally to have it solidly accepted.” 

As was said earlier, sufficient time has 
hardly elapsed for a profound appraisal 
of the accomplishments to date in neu- 
rology of the Graduate Training Grant 
Program. I hope, however, that this 
brief account shows that much more has 
been done than might have been antici- 
pated. Our results to date most certainly 
show that real and fundamental ad- 
vances have been made, and there is 
every reason to believe that this is only 
the beginning, but one which foretells 
a most significant future. 
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Ir Is DIFFICULT to discuss a paper when 
one wholeheartedly agrees with it. The 
encouragement of training clinical neu- 
rologists must also improve undergrad- 
uate training and training in peripheral 
related areas. No matter how specialized 
we become, medical training, both grad- 
uate and undergraduate, has to be taught 
as an integrated program. It is hard to 
divide the patient and separate the nerv- 
ous system from the rest of the body. 

I would like to discuss briefly the 
neurology training grant program as it 
affects our own school. I hope we fall 
into the category of having a good train- 
ing program that has been made better. 
The main trouble with our program was 
that our staff was spread too thin to do 
a good teaching job. With the shortage 
of trained neurologists which exists ev- 
erywhere, our clinical teaching load was 
especially heavy both for full time and 
part time personnel. At one time, under- 
graduate teaching alone consumed 750 
hours per year for each of the full time 
staff and 150 hours a year for practicing 


neurologists who were assisting in the 
teaching responsibilities. As a result, the 
training of residents and interns suffered 
greatly and there was not sufficient time 
to devote to undergraduate students. 
The training program of the National 
Institute of Neurologic Diseases and 
Blindness provided additional personnel 
and thus lightened the individual teach- 
ing load considerably. The undergrad- 
uate level of training in neurology was 
strengthened and, as a result, the num- 
ber of senior students who elected neu- 
rology as a special study increased from 
a rare exception to ten or 12a year out 
of a class of 85. Now the number of 
trained neurologists is increasing slowly 
but steadily, and each member of our 
full time staff has a minimum of two 
days per week for research activities. 
True, it is often difficult to appraise a 
new program accurately. Any improve- 
ment or change in teaching is hard to 
assess. I have the feeling, however, that 
you get good teaching when the teach- 
ers are enjoying what they are doing. 


Dean of the School of Medicine, Washington Uni 


ee versity, St. Louis, Missouri. 
(15) 


Influence of Graduate Training Programs 


in Neurology on Undergraduate 
Medical Education 


Francis M. Forster, M.D. 


CONGRESS AUTHORIZED and then subse- 
quently appropriated funds for this grad- 
uate training program in order to in- 
crease the number of physicians in the 
field of neurology. At first glance, there- 
fore, it seems somewhat strange to have 
this particular title on the program, “In- 
fluence of Graduate Training Programs 
in Neurology on Undergraduate Medical 
Education.” All of us in medical educa- 
tion learned long ago that it is not pos- 
sible to make a sharp distinction between 
teaching, research, and service. There is 
so much overlap between the various 
areas that the presentation of a question- 
naire regarding divisions between the 
three is strong indication of naivete on 
the part of the questioner. In the same 
way, it is not possible to distinguish 
clearly between graduate and under- 
graduate education, and, therefore, a 
graduate training program must, of ne- 
cessity, have considerable influence on 
the associated undergraduate program. 
It is not possible to alter a graduate 
training program without exerting con- 
siderable influence on the associated un- 
dergraduate program. 

The influence on the undergraduate 
program is manifold. The increase in 


teachers in the medical school due to 
this program provides more instruction 
for the undergraduate student. Initia- 
tion of new or augmentation of existing 
residency programs increases the number 
of physicians in the residency category 
who are in daily contact with the stu- 
dents. Moreover, whenever men are 
gathered together in a particular field, 
and if this is a viable, dynamic field 
such as neurology, inevitably research 
becomes an integral part of their think- 
ing. These investigative thoughts be- 
come stimulating for the undergraduate 
student, either by direct contact with 
the research or by indirect contact due 
to the stimulation of the instructors. 
Therefore, the introduction of any pro- 
gram as large as this must undoubtedly 
have some impact on the undergraduate 
training program. 

The first tangible evidence which one 
can look for in regard to the effect of 
this program would be the number of 
new faculty members. Twenty-eight of 
the training grants programs have in- 
creased their faculty by the use of funds 
from these grants. These 28 schools have 
added 80 faculty members in numbers 
from one to six per program, with an 


Professor of neurology and dean of Georgetown University Medical School, Washington, D.C. 
(16 ) 


INFLUENCE ON UNDERGRADUATE MEDICAL EDUCATION 


average of 2.5 new faculty members per 
training program. Under the stimulation 
of these 28 programs, there are 158 resi- 
dents in medical neurology. This num- 
ber does not include residents who are 
rotating through neurology from psy- 
chiatry, neurosurgery, internal medicine, 
or other services. These residents are 
training for the future teaching, investi- 
gation, and practice of neurology. 

The graduate training program must, 
of necessity, have considerable impact 
on the clinical teaching of the under- 
graduate medical student. Through this 
grants program, some 80 faculty mem- 
bers have been added to the teaching 
programs and 158 residents have been 
added. This comprises a total of 238 
additional teachers in the field of neu- 
rology. The residents play a very spe- 
cific role in the teaching of clinical neu- 
rology. Any well planned program must 
have residents of different echelons, in 
addition to staff men at different eche- 
lons. In this way there is a pyramiding 
of responsibility and of teaching sophis- 
tication. This is of great importance. 
Questions which the young medical stu- 
dent fears might be too simple, he is 
far more apt to ask of the junior resi- 
dent than he is of the senior resident 
or the staff men. Residents are in full 
time daily contact at the shoulder to 
shoulder level with the students and they 
are completely available at all times. 
One is almost tempted to say that the 
added number of residents is even more 
important than the added number of 
staff men, as far as the teaching of clin- 
ical neurology to the undergraduate stu- 
dent is concerned. 

The role of teaching clinical neurology 
has a particularly pertinent impact on 
the total medical program. There is no 
other field of medicine so well adapted 


for the teaching of the art of medicine, 
both in dealing with the patient and the 
family. The young medical student as- 
signed to neurology has a particularly 
good opportunity to learn the method- 
ology of explaining, reassuring, and suc- 
coring the disabled patient, the chron- 
ically ill patient, and the incurable pa- 
tient. This program, therefore, by plac- 
ing more men in the teaching of neurol- 
ogy, strengthens the total aspect of med- 
ical education, one which has not re- 
ceived its proper stress. 

One of the concerns of modern med- 
ical education is the paucity of men en- 
tering the preclinical sciences. This is 
especially true in anatomy and to a 
lesser extent in physiology. Nevertheless, 
this shortage of preclinical professors, 
which to all indications will become 
more acute in future years, has become 
a matter of concern for the administra- 
tions of many medical schools. One 
might well question then if this grad- 
uate training program had any impact 
on the undergraduate preclinical educa- 
tion. The answer to this is quite amaz- 
ing. Of the 80 new faculty members 
added in the 28 schools, 50 of these 
members in 21 schools are actively en- 
gaged in teaching preclinical disciplines 
to medical students as well as residents. 
A few of these new faculty members 
are engaged in teaching biochemistry 
with special reference to the nervous 
system and a somewhat larger number 
are in physiology, but the overwhelm- 
ing number are in the fields of neuro- 
anatomy and neuropathology. 

Moreover, the residents in training in 
neurology are also exerting an influence 
in the preclinical sciences. Twenty-seven 
of the residents are actively engaged in 
teaching neuroanatomy and 22 in the 
teaching of neuropathology to medical 
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students. These are second and third 
year residents in almost every instance, 
and are therefore not only mature, but 
also sophisticated in regard to the nerv- 
ous system as well as to teaching. Only 
rarely is a first year resident encouraged 
or permitted to engage in the teaching 
of the undergraduate student. There is 
no resident engaged in teaching neuro- 
physiology or neurochemistry to medical 
students. This is probably due to the 
complexities of these fields. The average 
resident is usually not qualified to teach 
in these two specific areas. This is most 
particularly true of neurochemistry, for 
it is a new science and is highly complex. 

At first, this impact of the training 
program on undergraduate training, par- 
ticularly in the preclinical years, might 
seem considerably surprising. However, 
to understand this well, it is important 
to understand the concepts of the new 
and dynamic neurology. Neurology as 
a specialty is in a progressive and vital 
phase. The old concept of a neuropsy- 
chiatrist is now no longer tenable. The 
teaching and indeed even the practice 
of both neurology and psychiatry by a 
single individual is looked upon with less 
favor now by most men engaged in the 
training of physicians in either of the 
two categories. The American Board of 
Psychiatry and Neurology has discour- 
aged certification in both. While it is, 
of course, possible and permissible to 
be certified in both specialties, it is now 
so difficult and requires extra training 
that it is seldom a candidate is seen for 
examination in both subjects, especially 
simultaneously. The reasons for this are 
many. Probably the most important is 
that the present day neurologists have 
lost interest in the field of psychiatry, 
with its totally different concepts and 
methodologies. Modern neurology has 


developed into a scientifically and basic- 
ally oriented subject. No department of 
neurology can exist and thrive as a de- 
partment of clinical neurology. In order 
for a program really to be strong and 
to thrive, it is important that at least one, 
and preferably all, of the fundamental 
disciplines in neurology be represented 
in that department. These fundamental 
disciplines are neuroanatomy, neuropa- 
thology, neurophysiology, and neuro- 
chemistry. A department of clinical neu- 
rology devoid of contact with or orien- 
tation in research in any or all of these 
fields is a department in name only. 
Therefore, the departments of neurology, 
in order to recruit faculty members, must 
have outlets for them in the basic dis- 
ciplines. This in itself is good, not only 
for neurology and medical research, but 
also for the medical schools as a whole. 
Clinicians with a basic interest when 
they engage in a teaching program of 
preclinical students have their teaching 
oriented basically from the neurologic 
standpoint, that is, all of the basic dis- 
ciplines as well as the clinical discipline 
are considered and stress is placed in 
perspective to the clinical aspects. While 
in many programs the residents are not 
actively teaching in the field of neuro- 
physiology, it is interesting to note that 
several program directors, when queried 
as to whether or not their residents 
taught neurophysiology, answered that 
they do not teach neurophysiology as a 
regular subject in the program, but they 
certainly teach clinical neurology with 
a neurophysiologic, neuroanatologic, and 
neuropathologic substrate. This is the 
new neurology which is not only devel- 
oping and growing by its own right, 
but is liberally giving of its bounty to 
its colleagues, particularly in the pre- 
clinical sciences. 
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Discussion of Dr. Forster’s Paper 


Aura E. Severinghaus, Ph.D. 


LADIES AND GENTLEMEN, I am indeed 
glad to be here and I have listened with 
interest and attention to Dr. Forster’s 
excellent paper. I know I wasn't invited 
to stimulate my interest in neurology, 
for my interest has been obvious through 
most of my professional life. My re- 
search work kept me close to the nerv- 
ous system. I have spent 20 years on 
the pituitary gland. 

Of course, I feel very strongly that 
neurology has an important place in the 
undergraduate curriculum. It cuts across 
all of the disciplines, not only the clin- 
ical sciences but the basic sciences as 
well. Some ten years ago when we were 
reorganizing our own undergraduate 
curriculum, it was proposed time and 
time again that, because of our facilities, 
we should do more with neurology in 
the undergraduate curriculum. What has 
actually happened is all to the good. 
Although not a required clerkship, we 
have permitted our undergraduate stu- 
dents to elect work in neurology. They 
choose this field of their own accord be- 
cause they are stimulated by what they 
find around them. 

We are grateful that the National 
Advisory Neurological Diseases and 
Blindness Council has chosen to support 
training programs not only in schools 
where neurology might be encouraged 
to develop, but also in schools where 
neurology is already enthusiastically re- 
ceived, because both are rewarding. Our 


Neurological Institute has a rather im- 
posing building of its own — something 
which immediately gives the undergrad- 
uate student the impression that neurol- 
ogy is important. Each year, when I 
talk to the second year students about 
planning their elective work for their 
third and fourth year programs, I point 
out that the discipline of neurology cuts 
across both the basic sciences and the 
clinical sciences. Even if I didn’t talk 
in this way to the undergraduates, they 
would discover this fact on their own. 

I am not here to admonish and in- 
struct, but may I say that much depends 
on the relationship between departments 
and interdepartmental cooperation in 
the medical school itself. In our school, 
the neurologists have succeeded in es- 
tablishing close liaison with other de- 
partments. In pediatric neurology, for 
example, 20 beds in the Babies Hospi- 
tal are used for student instruction by 
residents and attending neurologists. 
Through such an integration of teaching, 
almost as many undergraduate beds are 
available in neurology at the medical 
school and Montefiore Hospital as we 
have in medicine. We have active re- 
search programs in neurophysiology and 
neuroanatomy which are housed in the 
medical school, attached to biochemis- 
try, physiology, anatomy, and so on, and 
the researchers, although members of 
the department of neurology, are ac- 
tually working in relation to physiology 
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and anatomy. The neurology staff gives 
many lectures in the pharmacology 
course where there is an obvious close 
relation between the disciplines. In our 
first year, correlative clinics are held to 
show the student the importance of the 
basic sciences on disease entities. In the 
third year we have an elective program 
so that every student has at least three 
months of elective time which can be 
used in the clinic or in research. It 
turns out that on an elective basis about 
70 per cent of our students elect their 
additional three months in neurology. 
We are grateful to our neurologists for a 
program which entices the student to 
spend his elective time in this field. 
This healthy atmcsphere in neurology 
is helpful even in the selection of stu- 


dents. Next year a very outstanding stu- 
dent is going to enter the medical school. 
He has been a Rhodes scholar for two 
years. He is interested in neurophysiol- 
ogy and for two summers has been at 
the center, seeing the opportunities of 
the undergraduate who is interested in 
neurophysiology. He now wants to take 
his medical training with us. 

As I said before, I am interested in the 
better training of more neurologists. We 
need them to carry out our educational 
program in the medical school. Per- 
haps I am wrong, but I am even more 
interested in the fact that every doctor 
who graduates should have a sound 
background in this field in order that he 
can deliver a maximum of professional 
competence to his patients. 
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Administration of Training Programs by 


the National Institute of Neurological 


Diseases and Blindness 


Gordon H. Seger, Dr.P.H. 


Dr. Baitey in his presentation indicated 
the acute need for the training of addi- 
tional personnel. Dr. DeJong and Dr. 
Forster have commented on what has 
been accomplished. I would like to de- 
scribe how the institute with the aid 
of its civilian consultants developed and 
administers its training programs. 

The act establishing the National 
Institute of Neurological Diseases and 
Blindness contained authorization to 
support the training of personnel. The 
first appropriation was $1,232,253 made 
for the fiscal year starting July 1, 1951. 
Of this sum, $87,400 was expended for 
training which served to support 15 re- 
search fellowship and 11 clinical trainee- 
ship awards. For the next fiscal year, the 
institute’s appropriation was $1,972,300. 
of which $260,000 was utilized for train- 
ing. 

On the basis of a resolution by the 
National Advisory Neurological Diseases 
and Blindness Council, a portion of this 
$260,000 was used for grants to med- 
ical schools to facilitate the training of 
specialists for investigative careers. As 
a result, six grants were made, inaug- 
urating the present Graduate Training 
Grant Program. 


Each year Congress has seen fit to in- 
crease the amount available for the train- 
ing of investigators. In recommending an 
appropriation of $1,950,000 solely for 
training for the present year, the Com- 
mittee on Appropriations stated: “Pro- 
grams in research on the treatment of 
neurological and sensory disorders, as 
in other areas, depend upon a supply of 
well trained scientific personnel. The 
Committee is impressed by the present 
critical shortage of such personnel which 
threatens the long range development 
of the research attack on these diseases. 
The Committee recommends an increase 
for training grants over and above the 
$96,000 increase recommended by the 
House in sufficient amount to permit de- 
velopment of a well-rounded training 
program in the Institute. The Commit- 
tee understands that the bulk of the 
training funds will be made available in 
the form of grants to a group of non- 
Federal institutions that have been ex- 
exceptionally productive in the training 
of research workers.” * 

This is quoted from the committee 
report to indicate the attitude of Con- 
“Report No. 410, Committee on Appropriations, 84th 


Congress, Labor-Health, Education and Welfare Ap- 
propriations Bill, 1956 (HR 5046) June 2, 1955. 


Chief, Extramural Programs Branch, National Institute of Neurological Diseases and Blindness, 


U.S. Department of Health, Education and Welfare. 
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gress relative to training, and also to 
show that funds appropriated to sup- 
port the institute's training program are 
for the purpose of training career inves- 
tigators in fields pertinent to research 
progress in neurologic and sensory dis- 
orders. 

The Institute now administers three 
training grant programs, namely, re- 
search fellowships, graduate training 
grants, and special clinical traineeships. 
Each is designed to meet a specific need. 
Each program is flexible so as to meet 
the changing condition of the need. 


RESEARCH FELLOWSHIPS 


The purpose of the research fellow- 
ship program is to increase the number 
of laboratory scientists qualified to carry 
on independent research. Under this pro- 
gram three types of fellowship awards 
are available; the predoctoral research 
fellowship for those having a bachelor’s 
degree or equivalent training; the post- 
doctoral research fellowship for those 
holding a Ph.D.; and the special re- 
search fellowship for those who have a 
doctoral degree in the medical sciences 
and, in addition, have either demon- 
strated unusual competence for research 
or require specialized training for re- 
search in a specific area. 

The stipend for each type of fellow- 
ship is relatively liberal, with additional 
allowances for dependents, research sup- 
plies, tuition, and any travel necessary 
to undertake the training. The stipends 
for predoctoral and postdoctoral fellows 
are set by regulation, whereas the sti- 
pend for special fellows, in order to pro- 
vide for special circumstances and con- 
ditions, is determined on the basis of 
qualifications and financial need. 

All applications for research fellow- 
ships are referred to the Research Fel- 
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lowships Central Qualifications Board of 
the National Institutes of Health. This 
board, comprised of representatives from 
each of the several institutes, determines 
the eligibility of the applicant and rec- 
ommends the institute to which the ap- 
plication can most appropriately be re- 
ferred for further consideration. Each 
institute, in turn, has a Research Fellow- 
ship Specialty Board, made up of scien- 
tists from the various research fields 
most pertinent to the central mission 
of the institute. This specialty board, 
after careful review of all evidence sub- 
mitted by the applicant and information 
solicited from the applicant’s teachers 
and employers, makes its recommenda- 
tions to the Surgeon General for final 
action. 

The budget for this activity for the 
present fiscal year is $150,000, which has 
sufficed to make 12 awards at the pre- 
doctoral level, 27 at the postdoctoral 
level, and two special fellowship awards. 
The number of applicants recommended 
for support has always been in excess 
of budgetary means. 


GRADUATE TRAINING GRANTS 


The purpose of graduate training 
grants is to assist institutions to in- 
crease the number of personnel available 
for academic and research careers in 
neurologic and sensory diseases, and to 
aid institutions in developing and im- 
proving their training programs in the 
departments concerned. Such grants are 
program grants aiding institutions to 
establish, expand, and improve training 
programs in areas where there is a rec- 
ognized dearth of competent teachers 
and investigators. Consequently, grad- 
uate training grants are awarded pri- 
marily for training additional clinical 
teachers and investigators in neurology, 


ADMINISTRATION OF 


ophthalmology, and otolaryngology.* 

Funds awarded under the graduate 
training grant program are to be used 
to supplement the institution’s own 
financial outlay rather than as a substi- 
tute for institutional funds. The amount 
granted for any one program in a par- 
ticular institution, therefore, varies with 
the need of the institution and its ca- 
pacity to train. Funds may be used to 
employ additional staff, to provide addi- 
tional residency stipends as well as to 
supplement existing stipends, to pur- 
chase equipment necessary for training 
purposes, to purchase consumable sup- 
plies, and to finance travel to enable res- 
idents to attend meetings and confer- 
ences. One other provision has been 
added recently to aid in recruiting likely 
candidates. In clinical neurology and 
ophthalmology, our council has author- 
ized for each program grant the expen- 
diture of funds to support two summer 
clerkships for junior or senior medical 
students at a maximum of $600 each. 
Through this mechanism a program di- 
rector can often attract promising stu- 
dents to his department and determine 
the student's interest and potential for 
an investigative career before accepting 
him for a residency to be supported from 
grant funds. 

Experience to date indicates program 
directors are budgeting about 75 per 
cent of the funds awarded under grad- 
uate training grants to support person- 
nel, including additional staff and ad- 
ditional residents; 17 per cent is used 
for equipment, consumable supplies and 
travel; and the remaining 8 per cent is 
budgeted to cover institutional overhead 
costs. 


*Subsequent to this report, the National Institute of 
Neurological Diseases and Blindness inaugurated a 
program of Postdoctoral Training Grants in the basic 
neurological sciences. 


TRAINING PROGRAMS 


Graduate training grants are not ini- 
tiated without most careful considera- 
tion, since support once started is in- 
tended to be continuous. Consequently, 
an application for even a relatively small 
sum is looked upon as potentially in- 
volving an expenditure of hundreds of 
thousands of dollars over a period of 
years. Approval is not recommended, 
therefore, without a rather clear under- 
standing that every effort consistent with 
good school administration will be made 
to train teachers and clinical investigat- 
ors. Grants to establish training pro- 
grams or to aid those recently estab- 
lished are usually made for an initial 
period of three years. Grants to aid well 
established programs that have already 
proved themselves are usually made for 
a period of five years and are renewable 
for additional periods of five years each. 

All applications for a graduate train- 
ing grant are referred to a committee of 
nongovernmental experts for initial con- 
sideration and recommendation. These 
committees, comprised of consultants 
appointed by the Surgeon General for 
a specific period of time, are able to 
draw upon other experts to aid them 
in an advisory capacity on particularly 
perplexing problems. A training com- 
mittee maintains a continual evaluation 
of the status of training in its particu- 
lar specialty, has current information as 
to the number of trained personnel 
available, works out and advises on pro- 
cedures to make training more effective, 
and visits institutions to aid and advise 
program directors, as well as to evalu- 
ate the program proposed or underway. 

Almost invariably, consideration of an 
application for a graduate medical train- 
ing grant necessitates a program site 
visit by one or more members of a train- 
ing committee. Because the information 
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that can be conveyed on a written ap- 
plication is so limited in relation to 
pointing up the administrative frame- 
work within which a program operates 
and the facilities available for training, 
committee members usually wish to talk 
with the program director and his staff, 
survey the physical facilities and clinical 
material, and confer with institutional 
administrative officials. Committee mem- 
bers feel that only through such a visit 
can an objective evaluation of the poten- 
tialities for a successful program be 
made and the chances of an injustice in 
considering an application eliminated. 

Probably the most frequently encoun- 
tered questions during such visits are 
inquiries as to the characteristics of an 
ideal program or the ideal organization 
for training. Such questions are impos- 
sible to answer since the “ideal” program 
for any institution is that which proves 
to be the most effective in that particu- 
lar school. No attempt is made to force 
programs to conform to a pattern, but 
rather, every effort is made to aid the 
institution to train competent personnel 
in its own particular fashion. It is be- 
lieved that this philosophy is fundamen- 
tal to the development and continued 
success of training programs aided by 
Federal grants. 

After consideration by a training grant 
committee, an application is referred to 
the National Advisory Neurological Dis- 
eases and Blindness Council with the 
committee’s recommendation. The func- 
tion of the council is to determine 
whether the proposal and recommended 
action is within training grant policy, 
and to weigh the value of the proposed 
plan to the over-all institute program. 
The council then makes its recommenda- 
tions to the Surgeon General, and if this 
action is favorable an award is made for 


a specific term of years. Continuation 
support beyond that term is determined 
by the success of the training program, 
as measured largely by the proportion 
of well trained individuals who choose 
academic or investigative careers. 

The National Institute of Neurological 
Diseases and Blindness realizes that no 
program director can determine the fu- 
ture careers of his trainees. It believes, 
however, that trainees can be so chosen, 
so trained, so stimulated and encour- 
aged as to increase the chances that 
highly competent specialists will elect 
to follow careers in investigative medi- 
cine. 

This program is now in its third year. 
At present, 52 grants support training in 
neurology and 22 grants have been 
made in the field of ophthalmology. Just 
recently the first applications for train- 
ing in otolaryngology have been re- 
ceived. Applications for graduate train- 
ing grants may be submitted at any time 
and are processed as speedily as pos- 
sible. 


GRADUATE CLINICAL TRAINEESHIPS 


The clinical traineeship program is 
mentioned last since it covers a type of 
training more advanced than that pro- 
vided under graduate training grants 
and thus serves to complement the lat- 
ter program. 

Graduate clinical traineeships are of 
two types, the regular traineeship with 
a set stipend of $3,400 for the first year 
plus allowances for dependents and trav- 
el, and the special clinical traineeship 
which carries a stipend based on the 
applicant's qualifications and needs so 
that special circumstances may be met. 

Regular clinical traineeships are in- 
tended to support further training of 
prospective investigators who have com- 
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pleted the requirements for a medical 
degree and have served the customary 
internship. Few awards of this type are 
made since this area is served by grad- 
uate medical training grants. Special 
clinical traineeships, on the other hand, 
are awarded to those who have com- 
pleted the residency requirements for a 
specialty and wish further highly spe- 
cialized training. Special clinical trainee- 
ships, for example, are awarded to neu- 
rologists who wish a year or two of neu- 
ropathology, to pediatricians who desire 
training in pediatric neurology, to oph- 
thalmologists who wish training in oph- 
thalmic pathology, and to pathologists 
who desire training in neuropathology. 
Since the stipend for a well qualified 
applicant is liberal, special clinical train- 
eeships have proved to be quite valuable 
to institutions in training potential staff 
members. This program offers a some- 
what broader choice of training centers 
since special clinical traineeships are 
awarded for training both in this coun- 
try and abroad. 

All applications for clinical trainee- 
ships are reviewed by the Neurology 
Institute’s Traineeship Review Board. 
This board is made up of institute sci- 
entists who carefully review each ap- 
plicant’s qualifications, consider the 
training desired, the teacher sponsoring 
the applicant, and the recommendations 
made by authorities who are intimately 


acquainted with him. This board then 
makes its recommendation to the Sur- 
geon General for final action. Trainee- 
ship awards are paid direct to the 
trainee by monthly check from the Fed- 
eral government. 

Funds allotted for this activity during 
the present fiscal year will suffice to 
make about 75 awards. 


SUMMARY 


In summary, the three training pro- 
grams administered by the National 
Institute of Neurological Diseases and 
Blindness have been outlined briefly and 
the purpose of each indicated. Further 
details relative to these programs may 
be found in a Public Health Service bro- 
chure which has been distributed to all 
training institutions and research cen- 
ters,° or information may be obtained 
by writing to the National Institute of 
Neurological Diseases and Blindness, 
Bethesda, Maryland. 

These programs are subject to minor 
modifications to meet the changing needs 
for training. Such alterations as are made 
will be based on the advice and recom- 
mendations of program directors and 
civilian consultants. This conference is 
one of the methods used by the institute 
to obtain valuable guidance and counsel. 


*Research and Training Grants and Awards of the 
Public Health Service, U.S. Department of Health, 
Education, and Welfare, October 1955. 
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Commentary on Morning Session 


George Aagaard, M.D. 


Dr. BAKER, members of the panel, and 
other distinguished guests. It has been 
a really informative morning for me 
and I am sure for some of my fellow 
deans. I would like to add a few com- 
ments and in doing so underline what 
has been said so well already. I wish 
to express the thanks of the University 
of Washington for assistance received 
from the various grants from the Na- 
tional Institute of Neurological Diseases 
and Blindness. They have made a very 
important contribution to our program 
of teaching and research. It seems to 
me, as Dean Rappleye once said, “If you 
can bring a good teacher and a good 
student together, you don’t have to wor- 
ry too much about the outcome, regard- 
less of the administrative framework in 
which the teaching is carried out.” This 
is true in neurology as well. If we can 
bring good students together with teach- 
ers who are well informed in their sub- 
jects, we don’t have to worry about the 
end result. 

I would like to make my comments in 
connection with the undergraduate pro- 
gram. It is our feeling that when stu- 
dents complete two basic science years 
they are well informed on neuroanato- 
my, neurophysiology, neuropathology, 
and so on. Our problem is how can we 
minimize the loss of this understanding 


as they go through the next two clinical 
years and beyond. They can speak and 
understand the language of the neuro- 
physiologist—they can’t always do this 
at the end of their fourth year. To main- 
tain students’ interest in these basic 
fields, we have conjoint clinical confer- 
ences between the third and fourth 
years. More and more I have wondered 
if the basic science departments should 
have more active participation with the 
third and fourth year students’ educa- 
tional program. We have been more 
successful in bringing clinical depart- 
ments into the first and second years, 
than in bringing the basic science de- 
partments into the third and fourth 
years. 

Many of us can recall our early experi- 
ences in physical diagnosis which related 
primarily to examination of the heart 
and lungs. Now we find real emphasis 
on the examination of the nervous sys- 
tem as a part of this program. Our divi- 
sion of neurology participates very ac- 
tively in this program. Clinical neurolo- 
gists have an opportunity during the 
third and fourth years to reinforce the 
basic science taught during the first two 
years. We have been happy to see a 
real conjoint effort on the part of neu- 
rology and neurosurgery develop. Next 
year arrangements have been proposed 
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and approved by the Executive Com- 
mittee so that clerkships will be organ- 
ized in such a way that most of our stu- 
dents will have their service on neurol- 
ogy and neurosurgery as one unit. This 
will give much greater impact with co- 
operative efforts of both of these divi- 
sions over a continuous period of time. 
At our school, neurology also teaches on 
beds in the pediatric wards. This is a 
step in the right direction. 

How can we increase the impact of 
neurologists in the teaching of clinical 
neurology? I would like to introduce 
one thought. Is it not possible that we 
can make an even greater impact by 
having closer liaison with other clinical 
departments in the medical school? I 
wonder if we can also have an impact 
in this direction by having teachers of 
neurology have closer participation in 
medical grand rounds, in pediatrics, in 
psychiatry, and so on. At present we 
don’t have enough people, but as we get 
more, is it possible that the presence of 
a neurologist on medical and pediatric 
grand rounds will have an impact on our 
teachers of internal medicine and pe- 
diatrics. Since it appears that it will be 
a long time before there will be ade- 
quate numbers of teachers in neurology 
as a specialty to do the necessary teach- 
ing job, can we use teachers of internal 
medicine, pediatrics, and psychiatry to 
help with this important task? 


MORNING SESSION 


It is heartening to notice that 92 of 
the residents trained on the training 
grants program were from fields other 
than neurology. Many of these men are 
going into teaching in fields other than 
neurology, but they still will have a great 
impact on their students regardless of 
their field of interest. 

While one can agree with the need for 
having in the department of neurology 
people who are trained in neuroanatomy, 
neurophysiology, neurochemistry, and so 
on, there are dangers that, if we have a 
closely knit unit active in research and 
self-sufficient within itself, we may have 
a lack of cooperation with other fields. 
We need people who have retained a 
contact with some other department. 

Finally, I would like to say just a word 
about a problem which concerns me in 
administration. It is the problem of 
space. All of us have been heartened by 
the increasing support available and the 
increasing tendency to give long term 
support for teachers and investigators. 
Many of us in medical schools are con- 
cerned about finding a place where we 
can put these people to work — office 
space — laboratory space. We are en- 
couraged by optimistic reports on bills 
before the Congress now. Here again 
is an area in which we can all unite in 
an effort which will in turn have its 
effect on this program in which we are 
so interested this morning. 
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Problems Encountered in Neurologic 


Education 


l. WHAT DO YOU CONSIDER AN IDEAL 
TRAINING PROGRAM IN NEUROLOGY? 


DR. HOUSTON H. MERRITT: I think I can 
enumerate the ideals. They will probably 
not be attained at any one place. 1) 
Adequate patient material, that is, an 
independent neurologic service with 
inpatient and outpatient facilities. 2) 
Therapeutic responsibility by the resi- 
dent for his patients. 3) A sufficient 
number of teachers in both clinical and 
basic sciences. 4) A service that is asso- 
ciated with a medical center where it 
can have ready access to other services, 
particularly medicine, pediatrics, psy- 
chiatry, neurosurgery, orthopedics, oto- 
laryngology, and so on. 5) A service 
that is part of a medical school. Such 
a service would then have intimate con- 
nection with the departments of anato- 
my, pathology, physiology, biochemistry, 
and pharmacology. In my opinion, it is 
not essential that those teachers of the 
basic sciences related to neurology be 
in the department of neurology. The 
neuropatholigst, for example, can be in 
the department of pathology, assigned 
to neurology, but I think he should be 
considered a part of the neurologic 
service. The same way with the anato- 
mist. He should have an appointment 
with anatomy and be assigned to neu- 
rology. The same with the biochemist 
and pharmacologist. 

This is the ideal. In some centers 
where the hospital size is not sufficient 


to give neurology an independent serv- 
ice, it has to be worked out in another 
manner. In such institutions it may be 
necessary to develop neurology in a 
medical or psychiatric service. This is 
possible only if the chief of that service 
has a sympathetic ear to the needs of 
the neurologist and the chief of neurol- 
ogy can have direct access to the dean 
in administrative matters related to his 
service. If the school cannot provide a 
special man in pathology assigned to the 
neurology service, then it may be neces- 
sary to encourage the training of a man 
in the pathology department to work 
with the neurologic unit. This same pro- 
cedure could be employed in the devel- 
opment of physiology, anatomy, bio- 
chemistry, and the like. It may take con- 
sultation with other services to get them 
to realize the importance of this type of 
program, but I think it can be done. 
DR. RUSSELL N. DEJONG: I quite agree 
with Dr. Merritt’s comments. It is not 
essential to have pathology, neurophys- 
iology, and so on under the department 
of neurology. However, it certainly 
helps. There are very few schools where 
neuroanatomy is under neurology. Ide- 
ally, I feel that it should be, because of 
the clinical applications of neuroanato- 
my. There are many centers where there 
is not only the problem of having a sat- 
isfactory basic science correlation, but 
where, due to precedent, there is not 
even a specific and distinct neurology 
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service and the neurologists have no 
beds of their own and merely act as con- 
sultants to the other services. This type 
of arrangement is a very difficult one 
and the entire philosophy of the school 
or the department in charge must be 
changed to improve the neurologic setup. 

DR. FRANCIS M. FORSTER: A department 
of clinical neurology devoid of contact 
with or orientation in research in any 
or all related fields is a department in 
name only. Actually this can be arranged 
in many ways; for example, at George- 
town University the department of bio- 
chemistry is not particularly oriented 
toward research in neurochemistry. The 
department of neurology, therefore, has 
developed a neurochemist who works in 
biochemistry under both departments. 
He thus aids in the teaching of both de- 
partments. This has worked out very 
well. It has strengthened the school and 
has also strengthened the research pro- 
gram of the department of biochemistry. 
I also do not feel that a neurology serv- 
ice should necessarily have all facilities 
that deal with the nervous system. Few 
departments could develop such a staff. 

DR. HAROLD S. DIEHL: I agree with what 
Dr. Merritt and the others in the panel 
have said. I think at Minnesota we meet 
most of the points nentioned. I should 
like to emphasize one other considera- 
tion for inclusion in an ideal and suc- 
cessful program in neurology. This is 
dynamic leadership of the field in the 
department. That type of leadership will 
make a neurologic program progress and 
develop in the school. 


2. WHAT ARE THE IDEAL ADMINISTRATIVE 
CONDITIONS WHICH NEED TO EXIST TO RUN 
AN EFFECTIVE TRAINING PROGRAM? 


DR. JAMES O'LEARY: The most impor- 
tant administrative setup for any service 


is that the neurologist-in-chief should 
have autonomy of neurologic beds, and 
in the medical school he should have 
direct access to the dean’s office with 
respect to the solicitation of outside 
funds, budget matters, and space re- 
quirements. 

DR. FORSTER: Wherever it is feasible 
in the structure of the medical school, 
it is advantageous for the department 
head to be on the policy-making board. 
I am sure there may be a fair amount 
of difference with that opinion. 

DR. MERRITT: I think one has to re- 
member that the department of neurol- 
ogy is in competition with every other 
department in the medical school. How- 
ever, every medical school has rules as 
to who should serve on the board and 
committee. It would be impossible for 
every service to do so. 


3. WHAT CONDITIONS ON A MEDICAL SERV- 
ICE SHOULD BE UNDER THE CARE OF A NEU- 
ROLOGIST? 


DR. FORSTER: That depends largely on 
the institution and the hospital. Certain 
problems such as brain tumors and the 
degenerative diseases of the nervous sys- 
tem offer no problem. The real problem 
arises when one considers such illnesses 
as vascular disturbances, myasthenia 
gravis, meningitis, polio. Just how many 
of these will be cared for by neurology 
will depend upon how the department 
is structured and the particular interest 
in the department. Everyone will agree 
that an epileptic patient should not be 
assigned to the medical service when 
there is a capable department of neurol- 
ogy. In many cases the policy will be 
determined at the particular institution. 

DR. DEJONG: It is very difficult to gen- 
eralize. Any patient whose illness is pri- 
marily due to involvement of the central 
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or peripheral nervous system, whether it 
be inflammatory, vascular, neoplastic, or 
degenerative, should be under the care 
of the neurologist. There are overlaps, 
I know, in many institutions and in many 
conditions. I feel that cerebrovascular 
disease is better treated by a neurolo- 
gist if at all possible. At our own hos- 
pital those inflammatory diseases of the 
nervous system under contagious pre- 
cautions are not taken care of by a neu- 
rologist. Ideally, however, they should 
be under the care of a neurologist, also. 
There are borderline cases where one is 
dealing with neurologic complications of 
systemic disease of various types, and 
in some instances of this sort the case 
may be cared for jointly by the neurolo- 
gist and a specialist in some other field. 

DR. MERRITT: At our hospital, the neu- 
rology service cares for most conditions 
generally classified as neurologic. We 
share the infectious diseases such as 
meningitis with the medical service. We 
share polio with the pediatric service. 
We handle myasthenia gravis and the 
collagen diseases that affect the nervous 
system. Blood dyscrasias are treated in 
consultation with the hematology service. 

This whole problem really evolves 
around the presence or absence of a 
physician who has an interest in these 
diseases. In many places, neurology has 
no interest in polio or in infectious dis- 
eases. The neurologist himself determines 
the type of patient he takes care of. 

DR. PEARCE BAILEY: I was brought up 
under the general concept that the neu- 
relogist was the only good general prac- 
titioner left. 

DR. A. B. BAKER: Would the panel care 
to comment on the impact of the type 
of material on the training program? 
Without the proper range of material for 
treatment, how can you indoctrinate the 


neurologic trainee to do anything besides 
fancy clinical diagnosis? 

DR. DEJONG: I am not certain just how 
to answer the question as you have asked 
it. Of course, the neurologist certainly 
should be prepared to take care of all 
the problems mentioned and additional 
ones too, because if he is to go out into 
practice he will be asked to serve as a 
consultant. Another solution to this prob- 
lem of patient material is something that 
was mentioned this morning — cutting 
across departmental lines, which I think 
is an important part of the training of 
the neurologist. Some of these problems 
may not be taken care of in the neurol- 
ogy service in a particular institution. 
If the neurologist can see these patients 
on another service and act as a consult- 
ant, it broadens his training. There may 
also be neurologic problems in which 
therapy is beyond the training of the av- 
erage neurologist. He can further his 
training by having consultants from oth- 
er services carry on with him. For exam- 
ple, consider anticoagulant therapy. In 
our institution we have a team. They 
are well organized with a good labora- 
tory setup. We usually call in this anti- 
coagulant team when necessary. Nev- 
ertheless, the neurology resident is in 
charge of the patient and works closely 
with that team and learns how to man- 
age these cases, although he does not 
have complete responsibility. The same 
thing happens in other diseases. We have 
quite a few diabetics. Sometimes we 
get them because they are too much 
trouble to take care of on the regular 
service. Sometimes the neurologist, with 
the help of an endocrinologist; can man- 
age the case. This increases his thera- 
peutic ability and gives additional con- 
tact with other problems for which he 
acts as a consultant. 
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4. CAN A RESIDENT BE TRAINED IN NEU- 
ROLOGY WITHOUT HAVING TOTAL PATIENT 
RESPONSIBILITY? 


DR. MERRITT: Dr. Bailey discussed this 
a few minutes ago. The answer is no. 
He cannot be trained unless he has re- 
sponsibility for therapeutic care of the 
patient. He may get guidance from his 
superiors in the residency training pro- 
gram and attending physician. He can 
follow some of these patients on a long 
term basis in the outpatient clinic. Only 
by following his own patients can he 
see how effective treatment is and how 
it should be modified. 

DR. AUGUSTUS S. ROSE: I would answer 
this question in the same manner as Dr. 
Merritt, but I would qualify it. Under 
certain circumstances, in certain institu- 
tions, and in certain hospitals, it might 
be possible for a resident to be trained 
for a period of time without a separate 
neurologic service in which there are 
beds which he controls. However, it is 
not possible to have an adequate resi- 
dency program without separate beds 
and bed responsibility if it is to be car- 
ried on for any period of time. I do not 
believe a good program can exist under 
these conditions. 


5. WHAT ARE THE DISADVANTAGES OF HAV- 
ING A SCATTERED NEUROLOGY SERVICE IN 
THE HOSPITAL SETUP? 


DR. DEJONG: There are many disad- 
vantages. If the resident is to have com- 
plete responsibility for his patients, and 
I feel strongly that he should have, it 
is very difficult for him to follow these 
patients closely, to be in intimate con- 
tact with them at all times, if they are 
scattered all over a large hospital. If 
he has all his patients on one ward, the 
nurses will be familiar with the many 
special neurologic diseases and proce- 


dures and will thus enable their patients 
to be cared for more efficiently. Cer- 
tainly a great deal of time will be saved 
if the patients are in one geographic 
area. The practice of neurology is time 
consuming, and to ask a resident to take 
care of his patients in scattered areas 
of the hospital contributes to inefficien- 
cy. It creates many problems, particu- 
larly with reference to observation, as 
well as the management of therapeutic 
programs. 

DR. O'LEARY: We have one outstanding 
example in our private neurologic serv- 
ice of the amount of time saved when 
patients are in one area. Our resident 
formerly spent four to six hours in mak- 
ing ward rounds — now it takes him an 
hour and 45 minutes on the segregated 
system. 


6. WHAT IS THE ROLE OF THE OUTPATIENT 
CLINIC IN A GRADUATE TRAINING PROGRAM? 


DR. RICHARD B. RICHTER: The answer 
must vary to some extent from one train- 
ing unit to another, depending on how 
large the unit is. In our hospital the out- 
patient service is especially large in pro- 
portion to the hospital service. We are 
inclined to use it heavily in our teach- 
ing, with great advantage. It is not only 
the size that determines its teaching 
value, but the manner in which it is 
staffed and the way it is integrated with 
the hospital service. We are quite favor- 
ably situated in this regard and are able 
to utilize it quite effectively for teach- 
ing. The attending staff of the outpa- 
tient clinic is identical with that of the 
hospital service. No part of the person- 
nel assigned to outpatient is not actively 
working in the hospital. Our hospital 
patients are admitted through the neu- 
rologic outpatient clinic. An equally 
large portion return for care after having 
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been in the hospital. This makes it pos- 
sible for the residents to see the patient 
on the initial visit to the clinic where he 
often takes the history, and to follow him 
to the hospital and back to the out- 
patient clinic for subsequent observation 
and care which may extend over some 
years. It is this opportunity to follow 
through over a considerable period of 
time that is the most important feature 
of the outpatient clinic in teaching grad- 
uate students clinical neurology. There 
are other important advantages. Obvi- 
ously it is only in an outpatient clinic 
that the resident has an opportunity to 
get wide acquaintance with a number of 
neurologic conditions that do not require 
hospitalization, such as epilepsy, myas- 
thenia gravis, parkinsonism, and so on. 
It is an ideal place to begin to give re- 
sponsibility to the resident in the care 
of patients. 

DR. MERRITT: The doctor-patient re- 
lationship is more real in the care of an 
outpatient than any other place in the 
resident-patient setting. There is an ar- 
tificial division of responsibility between 
the junior resident, senior resident, and 
staff as soon as the patient enters the 
hospital. 

DR. ROSE: In a residency training pro- 
gram, the outpatient department is so 
essential that it should not be called a 
residency training program without an 
outpatient service. It is often possible 
to have a good training program with- 
out separate inpatient beds, provided 
there is a good outpatient department. 
If this is not possible, then an adequate 
training program could not be provided. 


7. HOW AND WHY SHOULD ELECTROEN- 
CEPHALOGRAPHY BE INTEGRATED IN A NEU- 
ROLOGY TRAINING PROGRAM? 


DR. O'LEARY: I would ask you to con- 


sider internal medicine and cardiology 
and its relationship to the electrocardio- 
gram. No one would consider turning 
out a cardiologist or an internist without 
a knowledge of electrocardiology. A 
neurologic resident, therefore, should 
learn to read electroencephalograms and 
to know variations occurring in child- 
hood, old age, convulsive disorders, and 
various other uses. To become compe- 
tent to handle electroencephalography 
as an adjunct to his patient work-up, a 
neurologic resident should spent four to 
six months in the laboratory actively 
working with the various technics and 
reading many tracings under the guid- 
ance of competent staff. 

To become a good electroencephalog- 
rapher and be competent to handle a 
laboratory would require complete neu- 
rologic training, plus a minimum of one 
year’s training in the laboratory. There 
are too few neurologists who are com- 
petent to establish a laboratory and 
teach electroencephalography. Special 
fellowships should be set up for this 
purpose. 

DR. DEJONG: I would like to add that 
I agree in general with what Dr. O'Leary 
has said. I know he is much more ori- 
ented toward electroencephalography 
than I am. The neurology trainee should 
spend time in the laboratory and apply 
electrodes. He should supervise record- 
ing as well as reading. This is important 
in neurologic training because in many 
clinics the neurologist must not only run 
the neurologic service, but must also 
supervise the electroencephalography 
laboratory. We know that electroen- 
cephalography services have expanded 
throughout the country, and in many 
hospitals they are run by technicians, 
pathologists, physiologists, and psychol- 
ogists. This is unfortunate since it es- 
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tablishes the electroencephalogram as a 
laboratory technic run by a person with 
no clinical background, who then also 
interprets the findings in terms of neu- 
rologic deficit. 


8. HOW LONG DOES IT TAKE TO TRAIN A 
GOOD NEUROLOGIST? 


DR. ROSE: Certainly five years of train- 
ing, including at least one year of in- 
ternal medicine, would be ideal. 

DR. DEJONG: It is an individual prob- 
lem. I think it has been the experience 
of all of us that good men have not left 
at the end of three years. They have 
stayed for four or five years. To get the 
fundamentals, three years is a minimum. 
A good man will see that he gets four 
or five years. Three years is the pre- 
scribed standard, and most of the men 
who have three years of training plus 
two years of practice will get through 
the board examinations all right and will 
be pretty good clinicians. 

DR. MERRITT: The requirements of the 
board are quite good, calling for three 
years of training and two years of ex- 
perience. Many men stay in the hospi- 
tal for two years for further training. 
Most of them get sufficient training to 
be good neurologists. It takes about five 
years. 

DR. ROSE: Another point of discussion 
is the matter of the board requirements. 
I would like to say, as a member of a 
staff on a university, I agree with my 
university that I do not believe the spe- 
cialty boards should decide what a uni- 
versity should require for training. I 
believe that the training and require- 
ments should be at the university level. 
I would like to think the specialty boards 
are to examine and not to set standards. 

DR. DEJONG: When criteria are estab- 
lished by the specialty boards, they are 


minimum criteria. There has to be some 
arbitrary statement. The board can't 
merely say that it requires adequate 
training in neurology. The board, I am 
sure, does not in any way try to influ- 
ence schools or tell them how they 
should train. I am on the residency 
training committee of the A.M.A. and 
the board and I receive letters asking 
what should be done in establishing a 
training program. Every program is an 
individual one, but the board does not 
state how any single program should be 
organized. 

DR. MERRITT: This matter of qualifica- 
tion bothers me on all levels of educa- 
tion. No medical school sets out to train 
men to pass the board, but if 50 per 
cent fail, they should sit up and ask why. 


9. HOW MUCH SHOULD WE USE OUR PART 
TIME UNPAID FACULTY IN THE TRAINING 
OF CLINICAL NEUROLOGY? 


DR. MEKKITT: Part time faculty in 
practice can bring to the students a 
viewpoint which a full time man often 
does not have. Many are just as capable 
teachers as those on the full time staff. 
I do not think you could run a good 
service without some full time men, but 
the part time, unpaid or paid, faculty 
contribute a great deal. Of course, it is 
a matter of selecting those who are ca- 
pable of teaching and capable of keep- 
ing up with advancements. 

DR. BAKER: How reliable are part time 
men in a teaching program? 

DR. MERRITT: In our large cities this 
is not a problem, as it may be in smaller 
communities. A colleague can take the 
place of a man who is called away. Most 
practitioners accept this responsibility 
just as seriously as if they were getting 
$10,000 to $15,000 a year for it. Those 
who chronically do not attend to their 
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duties are not reappointed. 


10. IN A WELL PLANNED PROGRAM, HOW 
MUCH TIME SHOULD BE SPENT IN LABORA- 
TORIES AND IN BASIC NEUROLOGY? 


DR. FORSTER: This depends on the 
program. In my three-year residency 
program we set aside six months for 
basic work. The last six months are 
elective and determined in part by the 
trends and the interest of the residents, 
as well as what the program has to offer. 

DR. DEJONG: In the training of a clin- 
ical neurologist, the resident must spend 
the larger portion of his time in clinical 
work with patients on the wards and in 
the outpatient department. I feel that 
in those programs where the resident 
spends a larger portion of his time in 
laboratories and in research, he does not 
come out as a well rounded neurologist. 


1l. WHAT ARE THE OPPORTUNITIES IN THE 
FIELD OF NEUROLOGY TODAY? 


DR. AURA E. SEVERINGHAUS: This is a 
problem which faces education at every 
stage. What are the opportunities in 


neurology at present and what is the 
promise for the future? 

DR. BAILEY: The opportunities are un- 
limited. There are very great opportu- 
nities in research, which, of course, is 
my main interest. We spoke this morn- 
ing about the great rise in experimental 
neurology. There is also a great need 
in clinical situations. There is great need 
for teachers. Only a small portion of the 
medical schools in this country can meet 
adequate criteria for teaching faculty 
in neurology, and by that I do not mean 
rigid criteria, but actual operating cri- 
teria of turning out trained neurologists 
who are trained on the basis of assum- 
ing therapeutic responsibility. There is 
great opportunity for medical leadership 
in neurology. If neurology deals with 
the central mechanism for all refined 
human movements and activity, why is 
it there are not more neurologists as 
medical leaders? There used to be in the 
past. I think if we get these national 
training programs really going and we 
get together in conferences such as this, 
we will be able to point to leaders in 
medicine who are actually neurologists. 
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and streptococcic infections. At the present 
time, they said, ristocetin can be administered 
to patients only by vein because injections of 
the antibiotic are painful and oral dosages do 
not provide sufficient concentrations to be 
effective. Further research will attempt to eval- 
uate the extent to which it could find general 
or special use in medicine. 


FLAVOR CHANGE FOR SEDATIVE-HYPNOTIC 
Hoffmann-La Roche Inc., Nutley, New Jer- 


sey, has just announced a flavor change for 
Elixir Alurate ‘Roche,’ a long established and 
widely used sedative-hypnotic. The new flavor 
is a special blend of grenadine and strawberry. 
It has been shown in market trials to be well 
received by both physicians and patients. Each 
teaspoonful (4 cc.) of the elixir provides 32 mg. 
of Alurate (allyl-isopropyl-barbituric acid). It 
is available as Elixir Alurate (red) and Elixir 
Alurate Verdum (green) in bottles of 6 oz., 
16 oz., and 1 gal. 


Geo. Fleetwood 2-2131 


Harry C. Sotomon, M.D. 
Consulting Psychiatrist 


BALDPATE, Ine. 


Located in the hills of Essex County, 30 miles north of Boston 


For the treatment of 
psychoneuroses, personality disorders, psychoses, alcoholism and drug addiction. 


Occupation under a trained therapist, diversions and outdoor activities. 


Georgetown, Mass. 


Gerorce M. ScHLOMER, M.D. 
Medical Director 
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HALL-BROOKE 
An Adlive Treatment Hospital 


A licensed private hospital devoted to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. 

A high ratio of staff to patients. 

Large occupational therapy building with a trained staff offers 
complete facilities for crafts, arts and recreation. Full program of 

Each patient is under constant, daily psychiatric and medical 


Located one hour from New York on 120 acres of Connecticut 


Greens Farms, Box 31, Conn., Tel.: Westport, CApital 7-5105 


New York Office: 46 East 73rd Street. LEhigh 5-5155 


Robert Isenman, M.D. 

John D. Marshall, Jr., M.D. 
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emotionally unstable: 


Res erpoid 


RADEMARK FOR THE UPJOHN BRAND OF RESERPINE 


Each tablet contains: 


0.1 mg. 
or 0.25 mg. 
or 1.0 mg. 
or 4.0 mg. 

The elixir contains: 

Reserpine .......... 0.25 mg. 

per 5 cc. teaspoonful 
Supplied: 


Scored tablets 
0.1 and 0.25 mg. in bottles of 
100 and 500 
1.0 and 4.0 mg. in bottles of 100 
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NEWSLETTER AMERICAN ACADEMY OF NEUROLOGY 


Walter O. Klingman, President 

Francis M. Forster, President-Elect 

Augustus S. Rose, Vice-President DECEMBER, 1956 
Thomas W. Farmer, Secretary 

Joseph L. Whelan, Treasurer 


Title Deadlines January 11, 1957 is the deadline for submission 
For AAN Meeting of titles and abstracts of scientific papers and 
demonstrations to be presented at the ninth 
annual meeting of the American Academy of Neurology to be 
held at the Sheraton Plaza Hotel in Boston (April 22-27, 1957) 
esses Titles and abstracts (not to exceed 150 words) should be 
forwarded to the scientific program director, Dr. James L. 
O'Leary, Division of Neurology, Washington University, School of 
Medicine, St. Louis 10, Mo.... Titles and 150-word abstracts of 
demonstrations or exhibits should be sent to Dr. Louis D. 
Boshes, Department of Neurology and Psychiatry, Northwestern 
University Medical School, 303 East Chicago Avenue, Chicago 11, 
Ill.... If motion pictures are to be shown, whether as part of 
papers-from-platform or of demonstrations, the film size, sound 
requirements, or special projection needs should be indicated. 


AAN Registry Maynard M. Cohen announces that staff work has 
For Positions been completed for the AAN registry of vacant 

positions in neurologic teaching, research, and 
practice. Qualified physicians or scientists in such positions 
should write Dr. Cohen. Similarly, universities and other insti- 
tutions, or physicians in private practice wishing to procure 
individuals trained in clinical neurology or the neurologic 
sciences, also should make their needs known to the registry. 
All inquiries and related correspondence will be kept confiden- 
tial. Interested individuals or institutions may write Dr. 
Maynard M. Cohen at the University of Minnesota, Minneapolis 14, 
Minnesota. 


Magoun to Give Horace W. Magoun, professor of anatomy at the 
Wechsler Lecture University of California School of Medicine 

in Los Angeles, will give the annual Israel S. 
Wechsler lecture at the Mount Sinai Hospital of New York City. 
His topic is: “Aristotelian Psychology and the Twentieth Century 
Brain." 


85 Added to AAN Membership Passing September's peak of 79 new 
In October members, 85 additional physicians 
and scientists have accepted invi- 
tations to AAN membership. These new members (all categories) 
are: George L. Alexander, Jr., Richard J. Allen, L. M. N. Bach, 
John B. Baker, Antonio Becerra, Aaron Bell, William E. Bell, 
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Arthur L. Benton, Nicholas A. Bercel, William Berenberg, 
Reginald G. Bickford, Milforde Blackwell, Virgil Boekelheide, 
Herbert L. Borison, James F. Bosma, Joseph V. Brady, Theodore 

H. Bullock, James B. Campbell, Malcolm B. Carpenter, Hsiang-Tung 
Chang, Kao Liang Chow, Nicholas Christoff, George W. Corner, 
Erminio Costa, Chester W. Darrow, Edward H. Davis, Remzi Demir, 
Robert A. deNapoli, A. J. Derbyshire, John B. Doyle, Charles E. 
Edwards, Emanuel H. Feiring, J. Folch-Pi, W. Horsley Gantt, 
Robert S. Graham, Peter Gruenwald, H. K. Hartline, Alexander S. 
Hartman, William K. Hass, Williamina A. Himwich, Ebbe C. Hoff, 
William E. Kelly, Nathaniel Kleitman, John R. Knott, Stanley S. 
Lamm, Wilbur L. E. Larson, Henry R. Liss, D. L. Lloyd-Smith, 
Niels L. Low, Elliott L. Mancall, Franklin Martin, Jr., Warren 
S. McCulloch, Gilbert W. Meier, J. Mendelson, Blaine S. Nashold, 
Jr., Juan Negrin, Jr., Charles R. Noback, Walter D. Obrist, 
Pedro Pasik, Tauba Pasik, Talmage L. Peele, Esra Petursson, 
Dominick P. Purpura, Max Ramirez de Arellano, Ralph M. Reitan, 
Nelson G. Richards, Walter F. Riker, Franco Rinaldi, Arthur J. 
Rioepelle, Albert Schatz, Otto H. Schmitt, Julia Schneider, Gordon | 
M. Schoepfle, John S. Scott, Richard L. Sidman, Charles W. Simp- | 
son, Ruth E. Stauffer, Hans-Lukas Teuber, Howard J. Tucker, | 
C. S. Ushiro, Arthur G. Waltz, James MacD. Watson, Richard A. 

Weaver, Paul A. Weiss, and Hans J. Zwang.... Since the campaign 

for a larger and broader AAN membership began in the month of 

May, 466 physicians and scientists have been added to the rolls 

of membership as of Oct. 31. In this new group are 43 fellows 

and active members, 101 junior members, 300 associate members, 

and 22 honorary-corresponding members.... Inquiries on AAN 
membership should be sent to Dr. Pearce Bailey, Chairman, AAN 
Membership Committee, National Institute of Neurological Diseases 

and Blindness, Bethesda 14, Md. 


Ivy League Kicks Off Yale and Brown universities were the 
NINDB Collaborative Program first of a dozen or more institutions 
to receive grant awards from the Na~ 
tional Institute of Neurological Diseases and Blindness under 
its expanding program for a collaborative, comprehensive attack 
on cerebral palsy, mental retardation, and other neurologic 
sequelae of the perinatal period (See Newsletter, May 1955). 
Yale's grant for the first year is $107,799; Brown University is 
receiving $97,633. These two grants mark the beginning of a 
concerted, multi-institutional and multidisciplinary research 
activity which, during the next 10 to 20 years will attempt to 
identify the biologic factors of the perinatal period responsible 
for the current high rate of fetal and neonatal mortality on the 
one hand and on the other for cerebral palsy, and types of 
deafness, blindness, epilepsy, and mental retardation. When 
the full roster of participating medical institutions has been 
achieved, it is expected that 6,000 pregnant women, infants, and 
children will be studied annually in terms of uniform scientific 
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criteria. In the collaborative scheme, the NINDB serves as a 
central laboratory and coordination center for the participating 
institutions.... The study at the Yale University School of 
Medicine is to be conducted by Gilbert H. Glaser, associate pro- 
fessor of neurology, C. Lee Buxton, professor of obstetrics and 
gynecology, and Milton J. E. Senn, Sterling professor of pediat- 
rics and psychiatry. The Brown project, which embraces five 
local hospitals and clinics, is under the administrative direc- 
tion of the university's professor of biology, J. Walter Wilson. 


Cerebral Vascular Conference More coordinated research on 
Held at Bethesda cerebral vascular disease is in 

the making, if a two-day conference, 
held recently in Bethesda, represents a new trend of interest. 
On Oct. 29-350, under the auspices of NINDB's National Advisory 
Council a group of 26 neurologists, neurosurgeons, and basic 
scientists convened to develop better criteria for the evaluation 
of treatment of subarachnoid hemorrhage and intracranial 
aneurysms. The sessions began with a consideration of such basic 
concepts as clinicopathologic classifications (C. H. Millikan) ; 
embryology and anatomy of the circle of Willis (L. B. Arey); 
topographic localization (J. L. Pool); pathogenesis (G. H. 
Margolis) ; cerebral circulation (L. Sokoloff); and the role of 
hypertension (L. Terry); and then passed to a discussion of 
clinical criteria and factors of prognosis (A. L. Sahs and H. H. 
Hyland). Next the program concerned itself with factors in- 
fluencing the course of intracranial aneurysms, e.g. medical 
(J. W. Magladery and C. M. Fisher) and surgical (0. Sugar, 
E. H. Botterell, W. H. Sweet, and Barnes Woodhall).... On the 
evening of the first day the conferees were dividéd into three 
committees to formulate a protocol of uniform clinicopathologic 
criteria for use in projected cooperative studies on aneurysms 
among several medical research centers. In the morning of the 
second day the committee conclusions were presented: R. D. 
Adams for the committee on medical criteria; W. B. Hamby for the 
committee on surgical criteria; and H. G. Schwartz for the 
committee on new avenues for cooperative research. The biosta- 
tistical aspects of studies on aneurysms were given by G. H. 
Beebe and the conference terminated with summaries by H. Houston 
Merritt and A. E. Walker.... The inspiration to hold the confer- 
ence came from A. E. Walker, Supported by an expression of inter- 
est in the problem by the Journal of Neurosurgery, the American 
Academy of Neurological Surgery, and the American Academy of 


Neurology. 


Archives Italiennes de Biologie After an interruption of 20 years, 

To Resume Publication the Archives Italiennes de Biologie 
will resume publication in 1957 under 

the editorship of Giuseppe Moruzzi, professor of physiology at 

the University of Pisa. Founded in 1882 by A. Mosso of Turin 

and V. Aducco of Pisa, the first 94 volumes of the Archives pro- 
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vided an important channel for Italian contributions to the 
biologic sciences, containing the original works of Bizzozero, 
Golgi, Grassi, Luciani, Marchi, Mingazzini, and Mosso. Resuming 
with volume 95, the journal is now to publish four numbers per 
annum, devoted to original contributions to physiology written 
in either French or English.... Communications should be sent to: 
The Administration, Archives Italiennes de Biologie (F. Vallerini 
- "Sala delle Stagioni"), Lungarno Pacinotti 1, Pisa, Italy. 


Tribute to Foster Kennedy Under the sponsorship of the Social 
Service Auxiliary to Bellevue Hospital, 
colleagues and friends of the late Dr. Foster Kennedy are raising 
a fund for building a canteen at Bellevue Hospital Center, as 
a memorial. Any profits which accrue from this project will be 
used to further the work of the Auxiliary. It is proposed to 
erect a plaque in Dr. Kennedy's memory, inscribed: "In Tribute 
to Foster Kennedy, M.D., F.R.S. (Edin) D.Se., Director of the 
2nd Medical Neurological Division 1919-1949, a great teacher, an 
eminent clinician and a zestful trusted friend." Contributions 
may be sent to Social Service Auxiliary to Bellevue Hospital, 
Room 11, Bellevue Hospital, New York 16. 


Briefs The usual packed series of national meetings are sched- 
uled to take place in New York City during the first part 
of December: the American League Against Epilepsy at the 
Roosevelt Hotel (Dec. 6), Association for Research in Nervous 
and Mental Disease at the same hotel (Dec. 7 and 8), and the 
examinations of the American Board of Psychiatry and Neurology 
(Dec. 10 and 11). Interspersing these professional society meet- 
ings: the Medical Board of the Myasthenia Gravis Foundation 
has an annual dinner meeting at the Roosevelt Hotel (Dec. 7), 
and the 2lst semiannual meeting of the Medical Advisory Board 
of the National Multiple Sclerosis Society will be held at the 
Hotel Biltmore (Dec. 9).... A distinguished guest of the 
A.R.N.M.D. meeting will be Prof. F. Bremer of Brussels.... A 
recent visitor to the U.S. as a consultant to the Armed Forces 
Institute of Pathology was Prof. Klaus-Joachim Zulch, neurologist 
at the Max Planck Institute, Cologne, Germany. His major in- 
terests are cerebral edema, vascular disturbances, and the 
diagnosis and classification of brain tumors in adults and chil- 
dren.... According to a recent issue (Oct. 1956) of the Johns 
Hopkins University Circular (School of Medicine), a joint Com- 
mittee on Neurological Disorders has been established at this 
medical school. Dr. A. McGehee Harvey, professor of medicine, 
is chairman. Dr. J. W. Magladery, associate professor of 
neurology, and Dr. Vernon B. Mountcastle, associate professor of 
physiology, are the other members of the committee. 
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quicker rel ief 


and shortened disability 


in Herpes Zoster and Neuritis 


Protamide’ 


... Five Year Clinical Evaluation 


Promptly 


With only one to four injections of Protamide® prompt 
n and complete recovery was obtained in 84% of all herpes 
zoster patients and in 96% of all neuritis patients treated 
during a five-year period by Drs. Henry W., Henry G., 
and David R. Lehrer (Northwest Med. 75:1249, 1955). 


The investigators report on a total of 109 cases of 
t herpes zoster and 313 cases of neuritis, all of whom 
were seen in private practice. All but 
one patient in each category 
responded with complete recovery. 


This significant response is attributed to 
the fact that Protamide therapy was started 
promptly at the patient’s first visit. 


The shortening of the period of disability 
by this method of management is 
described as “a very gratifying experience 
for both the physician and the patient.” 


Protamide® is a sterile colloidal solution prepared 
from animal gastric mucosa ... free from protein 
reaction... virtually painless on administration 
...used intramuscularly only. Available from 
supply houses and pharmacies in boxes of ten 
1.3 cc. ampuls. 


Protamide 
...a product of 


Detroit 11, Michigan 


9 
& 
& 
ete 
| 
= 
= 


a 


eletal muscle 
spastic 


(Zoxazolamine,t McNeil) 


Orally effective lissive 


By inhibiting spinal and subcortical polysynaptic transmission, FLEXIN 
curbs voluntary muscle spasm and hypertonicity for up to 6 hours with 
a single oral dose. 


“undoubted reduction in spasticity’” 

in 14 of 18 patients with spasticity states due to disease at a segmental 
spinal level. Of these, there were 10 with multiple sclerosis, 6 with 
transverse myelitis, and 2 with unclassified degenerative spinal cord 
disease, 


“a decrease in muscular tone’? 

in 28 children with cerebral palsy. Diminished muscular tension was 
accompanied by improvement in functional abilities such as bathing, 
dressing, sitting, crawling and walking in 15 of these patients. 


(1) Rodriguez-Gomez, M.; Valdes-Rodriguez, A., and Drew, A. L.: J.A.M.A. 160:752 (Mar. 3) 1956. 
(2) Abrahamsen, E. H., and Baird, H. W., Ill: J.A.M.A. 160:749 (Mar. 3) 1956. 


Supplied: Yellow, scored tablets (250 mg.), bottles of 50. *T.M, U.S. Patent Pending 
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Smoother activity 
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brighter expression 


® * 


w reduces rigidity and tremor. 


ws seldom causes dryness of the mouth, 
blurring of vision or excitation. 


**KEMADRIN’ brand Procyclidine Hydrochloride 
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Literature available on request. 
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WHO IS THE GERIATRIC PATIENT 


One out of every three Americans is, or at any moment may 
become, a geriatric patient. More than 50,000,000 men and 
women are now over 45 years old. 


Many of the problems which confront the neurologist to- 
day belong to the field of geriatric medicine. To round out 
the total clinical picture of your patient over 45, it is essen- 
tial to keep abreast of the latest developments in geriatrics. 
For best and most complete coverage of this rapidly grow- 
ing field, read GERIATRICS, the journal devoted to research 
and clinical study of the diseases and processes of aging. 


GERIATRICS, 84 S. 10th St., Minneapolis 3, Minn. 


Enter my subscription for GERIATRICS as indicated below. It is understood that | may cancel this 
within 10 days after receipt of the first issue if | am not fully satisfied. 


[] 1 year 12 issues $8 [1 2 years $12.50 
[[] Check enclosed Bill me later 
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TABLETS 


RESERPINE .... 0.15 mg. for hypothalamic action 
MEBARAL .. . 30 mg. for cortical action 


For: 


Anxiety and tension states 
Premenstrual tension 
Menopausal syndrome 
Essential hypertension 


Angina pectoris DOSE: 1 tablet 3 times daily. 
SUPPLIED: Bottles of 100 tablets. 


i 
. 
al 
) LABORATORIES + NEW YORK 18, N. Y. ‘3 


& 
4283 
6 E38 
$ 


